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PREFACE

The Predictive Software Cost Model Study Phase I Technical Report is
prepared in two separately bound volumes.

Volume I - Final Technical Report

Volume II - Software Package Detailed Data

The Air Force Program Monitor was Mr. Daniel V. Ferens, Systems Evaluation
Group, Avionics Systems Engineering Branch (AFWAL/AAAA-3).
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I. GENERAL

This volume contains the Predictive Software Cost Model Study Data
Collection forms prepared from data collected during visits to Air Logistics
Centers. Visits were made to all five ALCs (Oklahoma City, Sacramento,
Warner-Robins, Ogden, and San Antonio) to(l ) identify digital avionics
software packages now or soon-to-be maintained by the Air Force, (2) determine
current and proposed software support policies and procedures, (3) describe
key characteristics of Air Force avionics software support agencies, (4)
collect data on a sample of six avionics software packages, (5) collect data
on electronic warface software support at WRALC, (6) collect data on automatic
test equipment software support at SAALC, and (7) identify possible sources
of historical data for a follow-on model development effort.

The Data Collection Forms contain the following information for each
software package considered in the study:

General Software Package Description
Maintenance Agency Personnel
Maintenance Agency Work Distribution
Maintenance Agency Cost Accounting System
Maintenance Agency Policies and Procedures
Personnel Description
Facilities - Buildings
Facilities - Computers
Support Software
Training Requirements
Flight Test Requirements
Maintenance History
Maintenance Cost History
Historical Data Sources
Software Support Cost Predicting Recommendations

The Data Collection Forms and associated supportive data are presented
in Appendixes A through H.
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PREDICTIVE SOFTWARE COST MODEL
FIELD EVALUATION REPORT

GENERAL SOFTWARE PACKAGE DESCRIPTION DATE: 27 July 1979

ALC: OC/NWC I WEAPON SYSTEM: A-7D

SOFTWARE PACKAGE: Operational Flight Program

PERSONNEL CONTACTED:

Dave Corder, NMEC (405) 734-2453
George Wann, MMEC
Mark Jacobson (China Lake), MMECZA (714) 939-5575/5474

SOFTWARE PACKAGE CHARACTERISTICS:

SIZE: 15K

LANGUAGE: Assembly

APPLICATION: Navigation/Weapons Delivery

COMPLEXITY: Average

YEAR DEVELOPED: 1968

DEVELOPER: IBM/Vought

COMMENTS See p. A-2 for a rating of quality attribures.

HOST (AIRBORNE) COMPUTER CHARACTERISTICS:

MANUFACTURER: IBM

MODEL NUMBER/DESIGNATOR: TC-2

WORD SIZE: 16 bit

MEMORY SIZE: 16K

MEMORY FILL: 89% (1860 spare 16-bit words)

WEAPON SYSTEM USE:

NUMBER OF USERS: 370 aircraft, 1,000 pilots

LOCATIONS OF USERS: See page A-3.

FREOUENCY OF USE: Daily

INTERVIEWER(S): R. B. Waina, A. P. Bangs
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PREDICTIVE SOFTWARE COST MOOEL

CONTINUATION SHEET - Software Package Characteristics DATE: 27 July 1979

Rate the Package on the following Quality attributes: (l=Poor; l0-Excellent)

Accessibility: 3 Instrumentation: 7 (Hardware Instrumentation)
(output & S/W data reduction, SOVAC)

Accountability: 6 Interoperability: 6 (Difficult because of
(Timing & Testing Handloads) analog interfaces)

Access Audit: 3 Integrity: Not applicable
(Cross references only) Legibility: 3 (Assembly Language)

Access Control: 7
Accuracy: 8 (some algorithms Maintainability: 3
are noisy)
Augmentability: 5 (I/O, Core Modifiability: 3
and Time Bound)
Clarity: 3 (Program Structure Modularity: 3
is not good)
Communicativeness: 10 Operability: 7
Communications, Commonality: 8

(Mostly machine dependent) Performance: 3 (system design is old)

Completeness: 8
(Most of the program is stable) Portability: 5 (can be run on upgraded

Conciseness: 8 TC-2A)

Consistency: Reliability: 10 (User does not complain)

Internal Consistency: 8
External Consistency: 3 Robustness: 5 (There is some quality

checking)
Correctness: 10

Reusability: 3 (Minimal due to poor structure)

Data Commonality: 10 (Checked
at assemble time) Selfcontainedness: 10 (No complaints)

Efficiency:
(An area of major concern) Selfdescriptiveness: 5

Execution Efficiency: 10
Storage Efficiency: 10 Simplicity: 3

Error Tolerance: 7 (Back-up modes Structuredness: 3
are adequate; some hard failures)
Expandability: 3 (Timing Testability: 5 (Test facilities &
constraints cause difficulty) procedures are good, but
Generality: 10 program is hard to test)

Human Engineering 5 (Moding & Traceability: 5 (Built-in modification
operator functions bound by hardware) procedures)
Independence: Training: 5 (Difficult because S/W is

complex)
Device: 3 (TC-2 only) Understandability: 5 (Some bad areas)
Software System: (TC-2 only no
operating system) Usability (as-is utility): 7 (The OFP is

the core of a very successful weapons system)
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - System Use DATE: 27 July 1979

A-7 AIRCRAFT DISTRIBUTION (as of April, 1979)

Assigned

COMMAND AFSC ATC TAC NGB

7 13 114 259

BASE Edwards 5 Sheppard 5 England 77 Kirtland 23
Eglin 2 Chanute 6 Buckley 23

Lowry 2 Davis-Monthan 37 Rickenbacker 18
McEntire 19
Pittsburgh 18
San Juan 20
Tucson 37
Des Moines 19
Sioux City 18
Joe Foss 19
Springfield 18
Tulsa 18
Selfridge 9

Toledo Express 0
Contractor 1*

(Vought)

*73-1008 Prototype Conversion to A-7K

SUMMARY

459 Produced

65 Attrited

13 Grounded (ATC)

7 Non-Standard (AFSC)

374 Standard Fleet Balance
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY PERSONNEL DATE: 27 Jnly 1W 9

ALC: OC/NWC jOFFICE SYMBOL: OCALC/MMECZA

KEY PERSONNELIOGRANIZATION:

Engineering Division

6DCvil Serier

Aiioaaoutganiyerzoaeforoi ~ocrer frcto nnuly

TOTAL PASSGEESONANED (NUMBER & TYPE):ToMEZ

I A7-D Operational Flight Program
1 A7-D operational Test Program
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - WORK DISTRIBUTION DATE: 27 July 1979
DESCRIPTION OF WORK PACKAGE DISTRIBUTION. INCLUDING RESPONSIBILITIES AND DEGREE OF
SPECIALIZATION OF AF/CS/CONTR PERSONNEL

There is minimal maintenance on the Operational Test Program. Responsibilities on
the Operational Flight Program are distributed as follows:

Position (Civil Service) Functions

Supervisory Electronic Engineer 50% managerial, 50% technical (program

design on flight computer)

Mathematician 50/50 simulation and data reduction

Computer Scientist Simulation - 35%
Data reduction - 35%
Programming tests - 15%

TC-2 support software - 15%

Equipment Specialist (Avionics) Integration testing - set up
instrumentation on flight test aircraft

Computer Operator Run validation and verification tests

Additionally, eight manyears of assistance is procured from the Navy. This is
detailed on page A-6.

9



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET: Work Distribution DATE: 27 July 1979

Navy Personnel:

Quantity (manyears) Function

1/2 Program Management

1/2 Administrative Assistance

3 Upgrading of equipment and
facilities, support software
development

2 Technical analysis of

algorithms, etc. (e.g.,
weapons ballistics)

1 Data reduction

I Flight test support -
target preparation, weapons

impact siting, data
collection, etc.

I
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - COST ACCOUNTING SYSTEM DATE: 27 July 1979

Costs are collected at a high level of aggregation.

Payments to Naval Weapons Center for services are categorized as follows:

I. MANAGEMENT ENGINEERING

a) Administration and Budget
b) Materials and Supplies
c) Travel
d) Contracted Documentation
e) Contracted Configuration Management
f) NWC Engineering Labor

II. SIMULATION AND LABORATORY FACILITIES

a) Labor
b) Contracted Maintenance
c) Equipment via NWC
d) Computer Use Charges

III. FLIGHT TESTING

a) Range Charges
b) Data Reduction
c) A/C Modification/Instrumentation

Manhours by the assigned Air Force civil service personnel are not documented by a
task or function breakdown.

II
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - POLICIES & PROCEDURES DATE: 27 July 1979

SUPPORT PHILOSOPHY:

The A-7D software support philosophy is based on the need for a highly responsive
and continuing engineering capability for analysis and correction of deficiencies
reported and for design and production of major changes determined necessary and
approved for implementation. The co-location of the Air Force Engineering
Support Team at the Navy facility has provided for an interchange of experience
and information and has resulted in a cost savings to the Air Force by sharing
an existing DoD facility.

The Air Force-Navy Interservice Support Agreement (ISA) is being continued for
the A-7D OFP/OTP support at China Lake to permit a dynamic organic engineering
function for analysis and correction of deficiencies reported and for the design
and production of all OFP changes determined necessary and approved for imple-
mentation by the A-7D Computer Program Configuration Sub-Board and OC-ALC and
AFLC Configuration Control Boards. This includes OFP changes associated with
both software deficiencies and hardware modifications. The Engineering Support
Team also provides an integrated weapons system avionics testing capability for
enhancement studies and direct support to the using commands and to the item
Managers of A-7D subsystems and equipment. (Continued on p. A-9)

CHANGE CONTROL METHODS:

FORMAL OR INFORMAL: Formal

CHANGE REVIEW PROCESS: The change review process is diagrammed on p. A-2Z,.

CONFIGURATION IDENTIFICATION METHODS: OFP title is updated by assembler.

CONFIGURATION CHANGE CONTROL METHODS: Change control/status accounting

methods are described on p. A-23.

CONFIGURATION STATUS ACCOUNTING METHODS:

See page A-23.

SOFTWARE LIBRARY CONTROL PROCEDURES: The DEC library is used.

12
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PREDICTIVE SOFTWARE COOT MODEL

CONTINUATION SHEET - Support Philosophy DATE: 27 July 1979

This support philosophy is expanded in the Memorandum of understanding
reproduced on pp. A-10 through A-15, and the A-7D Operations/Flight Program
Support Plan 74-IA reproduced on pp. A-16 through A-21.

1
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

MEMORANDUM OF UNDERSTANDING
FOR A-7D AIRCRAFT COMPUTER PROGRAMS

BETWEEN AIR FORCE AND NAVY

1. BACKGROUND

1.1 The A-7 Aircraft is a joint service weapon system using an airborne
digital computer to integrate the Big "8" avionics navigation and weapons
delivery system. Operational flight program (OFP) tapes are used within the
computer memory and will require maintenance (reprogramming, updating, vali-
dation) throughout the life of the A-7 aircraft system. The Navy developed
an organic capability at the Naval Weapons Center (NWC) China Lake to perform
maintenance for the A-7C/E aircraft. An A-7D OFP Engineering support team
was formed in 1974 and located at the Naval Weapons Center, China Lake, CA,
to co-share the Naval facility and maintain the A-7D OFP. This team consists
of nine OC-ALC/MME personnel and three TAC personnel. In addition, the Air
Force funds NWC for the Navy efforts required on A-7D tapes as a pro rata
share of those jointly used facilities. These actions result in a cost savings
to the Air Force and Navy by utilizing an existing DOD facility/capability,
provide for an interchange of experience, information, and maintain a basic
nucleus of trained Air Force personnel in the airborne computer programming
field.

2. PURPOSE

2.1 The purpose of this Memorandum of Understanding is to provide for the
extension of the Air Force-Navy Interservice Agreement dated October 1973 in
accordance with the terms and conditions stated herein. In those instances
where this Memorandum of Understanding conflicts with the Air Force-Navy
Interservice Agreement dated October 1973, the contents of this Memorandum
of Understanding governs.

2.2 This plan encompasses a joint Air Force/Navy co-shared facility approach
where the Air Force will maintain properly skilled personnel at NWC, China Lake
to accomplish the Air Force OFP maintenance requirements.

2.3 It outlines the scope of the basic maintenance effort and the approach
in accomplishing the task as agreed to by both Services.

2.4 Further, this plan outlines the organization, procedures, personnel,
facilities, and hardware requirements to be furnished by each Service.

3. SCOPE

3.1 The A-7D Technical Support Team will perform sustaining engineering on
the aircraft integrated Navigation and Weapon Delivery System (NWDS) software.
This function will involve the following major tasks:

a. Solution of operational software NWDC problems.

b. Development of advanced software capabilities and improvements to
the A-7D NWDS.

14



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

c. Maintain configuration control of the Tactical Computer Software
Operational Flight Program (OFP), and Operational Test Program COT?).

3.2 Problem solving will be performed to correct deficiencies which are
discovered during engineering operations at NWC or are found during operational
command usage.

3.3 Development of improvements and advanced capabilities will be performed
as required to refine or expand the weapon system capability in the areas of
functional performance, flexibility, operability, or maintainability. Such
modifications may involve the integration of new avionics and associated
computer software.

3.4 Configuration control of the OFP/OTP is required to insure that current
documentation which meets the UJSAF standard is maintained on each computer
program. This effort also insures that modifications and additions to each
OFP/OTP are effectively coordinated with the master aircraft configuration
plan.

3.5 It should be emphasized that this program provides for engineering support
of the A-7D NWDS - the integrated assemblage of weapons, avionics, computer
software, displays, and controls which combine to provide the basic navigation
and weapon delivery capability of the aircraft. Axuiliary systems, such as
the Automatic Flight Control System, communications equipment, standby attitude
reference and the like are specifically excluded from this program.

4. APPROACH

4.1 The SM is responsible for insuring the A-71) NWDS engineering support
program is properly coordinated. A special A-7D) team staffed with USAF
personnel must be maintained at NWC. The team is co-located with the A-7E
engineering team to maximize Navy-Air Force interchange and facilitate guidance
and assistance to the A-7D) team.

4.2 The A-7D team will have the responsibility and authority for execution of
all tasks assigned by OC-ALC Computer Resources Branch and will coordinate
with the NWC A7 Program Manager in the execution of those tasks.

4.3 Existing A-7E engineering facilities (Flight Simulator, System Integration
Lab, Navigation Integration Lab, and special avionic lab facilities) will be
shared by the Navy and Air Force engineering teams. Modification to these
facilities may be required to satisfy unique A-7D requirements. Such changes
will be defined and implemented by the two teams with the approval of the
NWC A7 Program Manager.

4.4 Due to the interrelationship of the Navy/Air Force teams in utilizing
available NWC resources and to insure reasonable resource availability to
achieve commitments, NWC approval and concurrence will be required on Air
Force dates, milestones and schedules to accomplish assigned Air Force tasks
as these dates, milestones and schedules affect available resources. This will
allow proper and reasonable resource scheduling to accomplish both the NWC and
Air Force missions.

15



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

5. DETAILED REQUIREMENTS

5.1 Personnel and Services

5.1.1 AFLC civilian positions have been established at the Naval Weapons
Center to staff the A-7D OFP engineering support team.

5.1.2 In addition, the Air Force will provide necessary maintenance personnel
to support the project A-7D aircraft. The number of personnel to support this
effort will be determined by negotiation and on an as-required basis. The
aircraft, project/liaison officer, and necessary personnel/equipment required
for A-7D aircraft support will be provided by the Tactical Air Command.

5.1.3 The A-7D OFP engineering support team OC-ALC/MMECZA will have engineer-
ing responsibility for the instrumentation of flight test aircraft by Class II
modification.

5.1.4 The Navy will provide general administrative support to the A-7D OFP
engineering support team and will provide office materials and equipments
required by the team in support of A-7D OFP engineering functions. Air Force
funding will be based on labor expenditure, materials costs, and facilities
costs.

5.1.5 The Navy will provide documentation update service in support of the
A-7D OFP engineering effort upon request by OC-ALC.

5.1.6 The Navy will provide consultation and assistance to OC-ALC/MMECZA upon
request, at a sustaining level in accordance with the NWC budget. Air Force
funding will be based on estimated labor expenditures and rates.

5.1.7 The Navy will provide flight test data reduction services to OC-ALC/
MMECZA with Air Force costs predicated on computer utilization time and Navy
expenditures in support of those services.

5.1.8 The Naval Weapons Center will provide the normal transient military
aircraft services and will assist in aircraft maintenance.

5.2 Facilities

5.2.1 The A-7D team will have full access, on a scheduled basis, to all the
facilities of the A-7E team including the flight simulator, the Navigation
Integration Laboratory, and the Weapons Integration Laboratory. In turn for
their use of these facilities, the Air Force will share the cost of the
maintenance and operation of these facilities. Scheduling these facilities
is the responsibility of the NWC A7 Program Manager and will be accomplished
based upon the requirements of the Navy and Air Force users. Equal considera-
tion will be given to the Navy and Air Force when scheduling these facilities
during normal duty hours.

5.2.2 Flight test range requirements at China Lake will be scheduled through
the Navy A7 Flight Test Engineer. Test range expenses will be funded by the
Navy from AFLC provided funds on a per-flight basis.

16



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

5.3 Aircraft and Equipment

5.3.1 The Air Force will provide an A-7D aircraft, properly instrumented for
flight test purposes. Ordnance required for flight test will be provided by
the Air Force for A-7D OFP support.

5.3.2 The Air Force will provide necessary spare parts and test equipment to
support the aircraft during flight operations.

5.3.3 The Air Force will maintain one each of the NWDS components, which are
peculiar to the A-7D, for use in the laboratory facilities at NWC. These will
include, but will not be limited to:

a. ASN-91 NWDS Computer

b. Armament System Control Unit (ASCU)

c. AN/ASN-90 IMS

6. CONFIGURATION CONTROL. OFP/OTP configuration control is the responsibility
of the Air Force.

7. REPORTS AND DOCUMENTATION

7.1 NWC shall provide quarterly management and financial reports to OC-ALC/MME.
Content and format will be determined by NWC and OC-ALC/MME.

8. FUNDING

8.1 The funding of the A-7D OFP support program will be by means of a Military
Interdepartmental Purchase Request (MIPR) Form DD 446 from the Air Force to
the Naval Weapons Center. Funds will be provided either annually or at no
shorter intervals than quarterly. The Naval Weapons Center will forward
monthly Form 1080 reports to the Air Force showing expenditures of Air Force
Funds.

9. GENERAL PROVISIONS. Terms and funding will be negotiated between the
Services annually as required by DOD Directive 4000.19M. Termination or major
modification may be instituted by either Service with a minimum of six months
advance notice followed by joint Service determination of the impact on either
Service and negotiation of the funding/hardware/personnel changes required.

17



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET OATE: 27 July 1979

ABBREVIATIONS

AFLC Air Force Logistics Command, Wright-Patterson AFB OH

CCB Configuration Control Board

CPCSB Computer Program Configuration Sub-Board

MIPR Military Interdepartmental Purchase Request

NGB National Guard Bureau

NWC Naval Weapons Center, China Lake, California

NWDS Navigation/Weapons Delivery System

NWDC Navigation/Weapons Delivery Computer (ASN-91)

OC-ALC Oklahoma City Air Logistics Center, Tinker AFB, Oklahoma

OFP Operational Flight Program

OTP Operational Test Program

SM System Manager

TAC Air Force Tactical Air Command, Langley AFB, Virginia

TFWC USAF Tactical Fighter Weapons Center, Nellis AFB, Nevada

TO Technical Order

L. 18 



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

LIST OF DOCUMENTS

AFR 57-4 Retrofit Configuration Changes

AFR 800-14 Vol I Management of Computer Resources in Systems

AFR 800-14 Vol Ii Acquisition and Support Procedures for Computer
Resources in Systems

AFLC Supplement I Acquisition Management - Management of (Wmputer
AFR 800-14 Resources in Systems

MIL-STD 480 Configuration Control-Engineering Changes, Deviations
and Waivers

MIL-STD 483 Configuration Management Practices for Systems,

Equipment, Munitions, and Computer Programs

MIL-STD-490 Specification Practices

MIL-STD 1521 Technical Reviews and Audits for Systems, Equipment
and Computer Programs

TO 00-5-15 Air Force Technical Order System

AFLC Form 48 Configuration Control Board Item Record

DD Form 1692 Engineering Change Proposal

AFLC Form 252 Publication Change Request

AFLCR/AFSCR 57-4 Configuration Management in the Acquisition Phase

DoD Directive Basic Policies and Principles for Interservice,
4000.19 Interdepartmental and Interagency Support

DoD Directive Defense Retail Interservice Support (DRIS) Manual
4000.19M

19



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

A-7D OPERATIONAL FLIGHT PROGRAM
SUPPORT PLAN 74-IA

OCTOBER 1976

SECTION I

INTRODUCTION

1. This document supersedes Plan 74-1 revised 30 August 1974.

2. The A-7D is a versatile weapon system providing highly accurate
navigation and weapons delivery capability for TAC and ANG through
its embedded computer system (ECS). The heart of the ECS is the
Operational Flight Program (OFP) and the associated Operational Test
Program (OTP). Throughout the life cycle of the weapon system, the
ECS software (OFP/OTP) will require updating and maintenance to insure
that the full potential of the weapon system will be realized and
operational mission requirements will be met in a timely manner.

3. Three support alternatives were studied in the early phases of the
A-7D program. These alternatives were: 1) Air Force in-house,
2) Navy Interservice, and 3) Contract. The alternative selected was
an interservice arrangement between Navy and Air Force for Air Force
utilization of the Naval Weapon Center A-7E OFP support facility at
China Lake, CA. The initial interservice support agreement was
consummated in October 1973 with approval by CSAF, Navy, TAC, AFLC,
and OC-ALC.

20



PREDICTIVE SOFTWARE CO6T MODEL

CONTINUATION SHEET DATE: 27 July 1979

SECTION II

REQUIREMENTS AND RESPONSIBILITIES

1. The organization of Air Force and Navy lines of communications and
command hinge about the OC-ALC Directorate of Materiel Management (MM)
and the China Lake Naval Weapon Center (NWC). Chart A-1 herein dipicts
the OC-ALC/MM A-7D organizational arrangement.

2. The general flow of actions involving the ALC, TAC, ANG, and Navy is

shown in Chart A-2. Included is contractor involvement when combined
hardware and software changes require contractor support.

3. The OC-ALC A-7D System Management Branch, symbol MMSF, is responsible
for the OFP/OTP configuration management and control and is the principal

ALC point of contact for OFP/OTP deficiency reports and change requests.
As the primary responsible office, MMSF will establish, convene, and
chair a Computer Program Configuration Sub-Board (CPCSB) as necessity
dictates and will ensure accomplishment of the board functions as
required by AFR 800-14. The configuration management criteria encompassed
by AFR 57-1, AFR 57-4, AFLCR 57-21, MIL-STD-480, MIL-STD-483, and
MIL-STD-1521 will be adhered to through the MMSF actions.

4. Deficiency reporting will be in accordance with the criteria of TO
00-35D-54 and TO 00-5-1 with any peculiar exceptions documented in
Operational/Support Configuration Management Procedures (AFR 800-14 and

AFLC Sup 1) generated by the SM, TAC and ANG.

5. The detailed AF-Navy relationships are contained in Annex A hereto.
(Not included here.)

6. The TAC support/functional details are contained in Annex B hereto.
(Not included here.)

7. The OC-ALC/MMECZA A-7D OFP engineering support team, China Lake, CA,
will be responsive to engineering support requests and directions
provided to them by OC-ALC/MMEC as received from OC-ALC/MMSF.

8. Joint software/hardware/system modifications will require joint efforts
of OC-ALC/MME and OC-ALC/MMS engineering. MMSF will be the office of
primary responsibility to manage the overall effort, call upon other
organizations as required, establish agreements, and ensure that the
totality of modification requirements is covered.
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A-7D OFP CHANCE

FLOW STEP

FAG, ANG ______________

IDAETFCTO OFP CHANGE 1

MMS/HME
SCREENING
PHASE REJECT2

VALIDITY2

1 CONTINUE

MME/TAC/ANG/MMS
NWC SUPPORT ANALYSIS, FEASIBILITY,

DEFNITONCOSTS, ALTERNATIVES, 3
PHASEIMAT

0 0

4

CPCSB/CCB RFR9
MMM/MMS CCB CPCSB
GO-AHEAD <EVALIATE EVALUATE
APPROVAL PHASE

,> APPROVE 0 APPROVE

MME/NWC* DEIN5OE
IMPLEMENTATION DEG COE
DESIGN PHASEJ

MME/TAC/ANG/NWC* TEST-EVALUATE V&V, 6
IMPLEMENTATIONKIPRO
TEST PHASE FLIGHT TEST

forMMS REPRODUCE 7
________________DISTRIBUTE

*Responsible frreview and approval of OFP
chainges accomplished by contractors as a
result of a hardware/software modification.

8
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STEP

1. Identification of need f or change due to deficiencies or operational
requirements. Identification through TO 00-35D-54, TO 00-5-1 system,
ROC, etc.

2.. Assessment of requirement validity through initial analysis. Impacts
if not implemented. Determination of type of modification, forms and
data required, planned approach.

3. Detailed analysis and study; impacts on hardware, manuals, data, AGE,
etc; alternatives with pros and cons; cost estimates; ECP information;
Form 44 or 48 information.

4. Presentation before CPCSB. Software change only and no funds required-
approve or disapprove. Funds required or hardware implications - dis-
approve or refer to CCB with information and recommendation.

5. If approved (and funded if funds required), design, code, and debug
preparatory to full testing.

6. Run test series to prove acceptability of modified software and finalize.

7. Reproduce and distribute final program configuration, update manuals and
data.

NOTE: Determination of associated hardware modification should occur at 2
or 3. In this instance or if an initial hardware modification requirement
entails an associated so~ftware change, joint MMS/MME planning will be required.
Planning and coordination under MMS as OPR will provide for organic or contract
or mixed efforts for both software and hardware. For contract or mixed efforts,
firm relationships between the Air Force organizations and the contractor will
be established and contractually specified.
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ABBREVIATIONS

ABBREVIATION DEFINITION

AF Air Force

AFLC Air Force Logistics Command

AFLCR Air Force Logistics Command Regulation

AFR Air Force Regulation

ANG Air National Guard

ALC Air Logistic Center

CPCSB Computer Program Configuration Sub-Board

CSAF Chief of Staff Air Force

ECS Embedded Computer System

MGMT Management

NWC Naval Weapons Center

OC-ALC Oklahoma City Air Logistics Center

OFP Operational Flight Program

OTP Operational Test Program

ROC Required Operational Capability

SM System Manager

TAC Tactical Air Command

TO Technical Order

25

4



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - Change Review Process DATE: 27 July 1979

Change Requirement HARDWARE TACTICAL ANALYTICAL

Method of Transmittal

ROCREQUEST REPORT

Feasibility Analysis

Preliminary Design & Out-of-Line Code FAIL
Preliminary documentation

Preliminary Test Plans

Preliminary User Guide

Computer Program Configuration Sub-Board NO
Design Review, Finalize Design APPROVED

YES

Assemble In-Line Code
Final Documentation ASSEMBLE
Final Verification & Validation Plan
Final User Guide

Verification VERIFY
Hardware Integration

Validation and OT&E
Simulation, Lab, and aircraft tests VAIAEOT&E

Publish PUBLISH
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CHANGE CONTROL METHODS

During the initial fcasibility analysis of any individual change, a "Hand-
load" (out-of-line patch) is completed. The "Handloads" serve as an index to the
individual changes and they directly transform into an editor source that is used
to edit the program source code to include the CPCSB approved changes in line.
A "compare" program is then used to flag all additions and/or deletions between
the old assembled program and the new assembled program. The output of the
"compare" is checked against the original handload to ensure proper incorporation.

CHANGE REQUESTJ

( HANDLOAD

EDIT SOURCE

COMPARE ASSEMBLED
PROGRAMS

COMPARE TO
HANDLOAD
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STRUCTURED DESIGN? - DESCRIBE

In-line changes are not structured. Stand-alone routines are top-down structured.

STRUCTURED PROGRAMMING? - DESCRIBE

See above.

CODING GUIDELINES:

Coding guidelines are described on pages A-25 through A-36, especially pp. 28ff.

CHANGE ENTRY METHODS:

CRT terminal is the primary method.

SCHEDULE:

Formal change schedules are issued.

REPORTING:

Weekly status reports are provided.

COMMENTS:

28



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

SOFTWARE GUIDELINE

May 21, 1979

Revision 4

INTRODUCTION

This guideline reviews several aspects of software documentation and coding
techniques that have a bearing on the overall quality of software developed and
on the eventual maintenance costs. Section I includes documentation needed for
review during the definition and design phase, test planning during the integration
and test phase, and user/maintainer understanding during production usage. It is
based on numerous previous documentation guidelines and on practical experience.
The primary references are a simplified version of DOD Standard 7935.1-S and the
NAVAIR SOFTWARE MANAGEMENT MANUAL (Preliminary).

Section II covers Intraprogram Documentation (comments, program header), and
is based on numerous different header styles in use at the NWC and elsewhere. It
is also based on the article by Flores regarding commenting within programs.

Section III covers detailed coding guidelines including variable naming,
recommended coding constructs, etc.

At this time, this guideline is intended for use by programming teams to
provide them with a "menu" of recommended approaches, formats, and detailed coding
rules that may be selected for that specific projects.

This document was adapted and reviewed by Richard Breisch, Steve Underwood,
and Richard Fryer, with inputs from many others. The contributions of the A-7
team led by Harvey Nelson and the F-18 team led by Roy Law deserve special note.
Many other documents were reviewed and good ideas "plagiarized," including the DAIS
software development standard, the Federal Information Processing Standard for
documentation of computer programs, and the DOD Automated Data System Documentation
Standard (7935.1S). The similarity of these last two documents, and the potential
need to conform to this format in future DOD programs suggest our use of it where
applicable.
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SECTION I

DEVELOPMENT AND DOCUMENTATION GUIDELINES

This section discusses the system documentation needed other than that
provided in the actual code. For the actual documents to be provided, the Federal
Information Processing Standards Publication Number 38 is recommended as a guide-
line. Specific examples are selected from this publication. This document does
not cover the detailed format of documentation that may be used in Design Reviews.
For this area, the NAVAIRSYSCOM SOFTWARE MANAGEMENT MANUAL is the primary reference.

As a backup to this manual, MIL-STD-1521, "Technical Reviews and Audits For Systems,
Equipment, and Computer Programs" is an excellent reference.

FRONT END DOCUMENTATION AND REVIEWS

During the pre-coding phase, requirements are solidified, preliminary design
is conducted, and many design tradeoffs are carried out. This phase of the system
development process plays a key role in the ultimate quality of the product, and
in identifying commonality between various projects.

Functional Requirements provide a definition of the system to be produced

in terms that are generally independent of the programming details, and provide a
basis for mutual understanding to the various participants in a system development

effort. These requirements describe the behavior of the system to be developed,
with emphasis typically on the operating behavior of the system and the operating
environment. Critical schedules may also be included. The documentation produced

will be reviewed by users and other team members, typically in a design review
and/or by review of a draft requirements document. The requirements document should
address in general the topics in Section 3.1 of the reference document, FIPS PUB 38.

The review of requirements may take the form of a System Requirements Review.
The purpose of this review, as defined in the Software Management Manual, is to
determine the adequacy of the requirements definition, ensure that unrealistic
requirements are not imposed, and provide a forum for discussion of test plans and
other software development planning.

A System Design Review, which might be combined with the previous review, will
also consider the quality of the requirements (completeness, efficiency, etc.),
ensure that program risks are identified for program planning purposes, and will
address needed support efforts such as Driver programs, Test data bases, Design
Verification efforts, performance monitoring, testing, team development, testing

approach, program support libraries, and evaluation of algorithms.

Specifications and/or Detailed Requirements are developed in systems where
the software implications of the requirements document are not completely self-
explanatory. It will include information such as operating environment, coding

guidelines selected, etc. These documents are discussed in Sections 3.3 and 3.4 of
the reference document.

The software design process may be reviewed at two other traditional and
significant points in the development cycle. The first of these is called the
Preliminary Design Review. This review is held to review the general program
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description, the utilization of 1/O, detailed requirements provided since the
previous documents or reviews, QIA provisions, details of Test requirements and
plans, interface requirements, etc.

A review following the Preliminary review is held if required to review all
documents required prior to start of coding, such as the subsystem specification,
the data base document, etc. This Critical Design Review will also cover the
software interface between modules, software/hardware detailed interface require-
ments, data base interactions (especially for software tools, etc.).

Other documents that nay be initiated in the pre-coding phase are the
Data Requirements/Data Base Specification (see Sections 3.2 and 3.5 of FIPS PUB 38)
and the Test Plan (Section 3.9). While these documents may not be completed
until the coding and testing is complete, a draft of the best available information
in these areas can be a great aid during software development.

FOLLOW-ON DOCUMENTATION

A Program Maintenance Manual provides the information needed to provide detailed
data on the implementation of the requirements and "how to make it work" type data.
Section 3.8 of the reference discusses this.

A Users Manual is appropriate for complete systems for which the user interface is
a major part of the operation, such as in data reduction and other software tools.
It required, the format suggested appears in Section 3.6.
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SECTION II

INTRAPROGRAM DOCUMENTATION

PROGRAM HEADER

The header comments should provide the necessary information to establish the
data interfaces to this routine; proper usage of this routine, and what is to be
accomplished by the routine. The header format is shown in Figure A-1 (on p. A-29),
and a sample header appears in Figure's A-2a and A-2b (pp. A-30 and A-31).

COMMENT GUIDELINES

Comments within a program are used by the writer of the program before it is
turned over to the user. During this period, comments can help him to recall
details of the requirements or the algorithms that he has chosen, or to reflect
areas that he expects to be modified at a later date.

Comments are also used to' indicate how a module may be dependent on particular
assumptions made; for example aspects that are dependent on the host computer.

The main issue to emphasize for comments is to assure that the intended
message is clear in content and in appearance within the code. The comments may be
grouped away from the code by positioning them to the right of the line, or by
using separators or boxes, as shown in Figure A-3 (p. A-32).

Blank comment lines should be used to improve readibility (keep the comments
separated from the code). rlank comment lines also serve to highlight major
changes in flow in the program, such as subprogram calls and loops.

Columns 73-80 of a FORTRANI source statement can be ignored by the compiler,
and hence are available for documentation. This field may be used for detailed
documentation of program changes. With each statement altered or added (once a
module had gone under configuration control), the programmer's initials and the
date of the change should be entered in this field (alternately, the related
Specification Change Notice or Notice of Change may be entered, at the project's
discretion).
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DESCRIPTION:

This section describes the function of the routine and what is done.
The why will be explained in related documentation as described in
Section I of this report. In unusual cases, the programmer may
determine that additional information be included in the header.

MODIFICATIONS:

This field provides a continuous history of who modified the routine,
when, and for what purpose. The CHANGE field may refer to the
Specification Change Notice or another configuration management
numbering scheme. See the example in Figure 2a.

REMARKS/QUESTIONS:

This field is left to permit the user to call attention to any part
of the code that seems important if the configuration nanagement/quality
assurance scheme does not permit that data to be retained in a highly
visible form.

SUBPROGRAMS CALLED:

This section provides the names in alphabetical order and the primary
purpose (as used) for each subprogram/procedure called. The comment
will refer not necessarily to the prime capability of the module called,
but to the use that it is referred for in this routine.

INPUTS:

This field lists in alphabetical order all variables that must be defined
before this routine is called (constants or parameters; whether in a
calling list or in COMMON). The input definition will be extrActed from
the standard defined data base; that is, a special meaning will not be
given to these variables in this comment section. If any special usage
is accomplished, it should be described in the DESCRIPTION.

OUTPUTS:

This section is the same as for INPUTS, except that the named variables
do not require initialization prior to calling this routine (normally).
Any variable that is used for both input and output (that is, modified)
will appear in both lists.

LOCAL VARIABLES:

This section covers temporary variables (used only during a single
execution of this subprogram) and those that are only used in this sub-
program, but that must be retained from one call of the subprogram to
the next. These latter type will be placed in labeled CO1MMON to meet
portability objectives.

Figure 1. Header Description.
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C
C **********************************************************************SUBROUTINE S&%1PLE (X)

c
C
C DESCRIPTION
C
C THIS ROUTINE IS A SAMPLE FOR DOCUMENTATION PYJRPOSES FOR THE STYLE
C GUIDE
C THIS ROUTINE USES NEWTON'S METHOD TO CALCULNTE THE S2JARE ROXT OF ANY
C NUMBER BETWEEN 1. AND 100.
C IF THE NUMBER INPUT IS OUTSIDE THESE LIMITS, AN ERROR MESSAGE WILL
C BE PRINTED OUT
C IF THE NUMBER IS INSIDE THESE LIMITS, THE VARLA3LE INPUT WILL BE
C RETURNED AS THE SQUARE ROOT OF THE INPUT NUM3ER.

C
C **********************************************************************

c MODIFICATIONS __
C

C DATE AUTHOR CODE PHONE CHANGE P JRPOSE
C
CC I MAY 79 S. UNDE~RVOD SC1 446-3501 - ORIGINAL AU'T.HOR
C 8 JUL 79 F. LLOYD 3194 X5425 13 IMPROVE S JkRE
C ROOT. ALGORI -71M
C 17 DEr 79 R. FRYER 3145 X5441 29 V.ARINBLE \P 4E

C CRk.NGES
C
C ***********************************************************************

C
C REEKA S/QUESTIONS
C
C NOTE: THE ACCU0ACY SHOULD BE ADED TO THE RE'4AaK5 SECTION. I,,IAT IS
C IT? R. FRYER 28 APR 79
C

C
C SUBPROGRAMS CALLED
C
C ERRCK CHFC9S FOR ERROR iN THE _NPUT VARIABLE LI'MITS
C N5E'IT 9 - PERFORMS CE NE,;DN:. 4 ITERATION

C

C

r 5yu. A-2a. '>ample Header (Lop)
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C INPUTr5
C
C ERR = ERROR TOLERANCE (R*8)
C X = I/O PARAMETER PASSED THROU(V.i THE CALL 'T=I:EN-J? (R*4)
C
C

C OUT JTS:
C
C X I/O PARAMETER PASSED THROUGH THE CALL STTM ENT., (R*4)
C

C

C DCAL VARIABLES:
C
C Y INTERNAL VERSION OF X DURING THE SQUARE ROT CCf4P'J.ATION
C (R*4)
c
C
C

Figure A-2b Header Sample (bottom)

tI
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C
C THTS: Bu-rR LrY.:'1' U"~rS% IN'P FLEX P;COMR=OKS-T

C SFY-To. kr-B )- 0"7 'i 'JUNIERS
(IP RErX.N,\V-D' 90 ?',T' 'TIC M"ARK3 HANVE REA3SLABELS

SECTION GENET TEV T-P)N3'A LAB A Nn THE N'

C

IF (NC .LX. 0) )5]'\''r
C CC' -'MJTE SY'EM2 3;2r
C 1B'.GA~I'1ESS OF PARA> BTER5 INPUT
C rHESE ~'MN~ ST-22.N) 'YJTr FROM4
C TilB COOB' BY 3LUN H&M TO
c 1117' RDICR? SIDE OF --: PAGE
C

ANGP 0Pf3
CANG 2(AR

SAV MN (AM2R)
C____ SECT2ION! i3 CmN ~P)ELJDO CODE F0LL',1)*

* ~~C1 FR0Y' THE ORiGITN'AL 7TN D4 DO- ~
* Cl I F DX > JTHrN

C!I IF DX 100. ['HEN
e~l EXP =0.

ci PrE
Cl WHTLE T) > -i
cI EX: EX- -1.
cl OX DX/lq
c I END LO0"

Cl ELSE
c' WHILE :.DX < i.0
CI EXP EXv, -, 1
cl DX OX 10.
CI END LOOP

7! END IF'

WHEN (DX .GE. 0.1')
WHEFN (O)X . L:1. 1010 .) EXxJ.
ELSE WHT.LE (DX .(.-. 10.0)

EXP = EXP - 1.0
DX = DX/i.0.0
FIN

FIN
EL!3E WHTLE MDX .LT. 1.0)

EXD EXP + 1.0
DX = DX * 1.
FTN

FIN

Figimr A-3.Cominenting Styles foi RvadabiliLY.
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SECTION III

CODING GUIDELINES AND STYLE

The guidelines presented in this section are intended to achieve a uniformity
of coding style that supports the major principles of structured and readable code.
In general, the "rules" that follow are intended to improve program layout (and
in some cases, program design) with the long-term goal of reducing maintenance

labor. Programs will be easier to read if a standard format is generally used.
Further, the golden rule of computer science can be applied: If the rules can be

formalized, then the computer can apply them for us.

In general, the following apply:

Format so that the important parts stand out
Show the scope of control of an important command

Select names by a formula or mnemonic that enhances understanding

Specific rules follow.

Variable Names

Variable names should be descriptive. Do not use "cute" names unless

they are foremost descriptive. A variable name should have a unique
definition. If temporary variable names have no significance in

themselves, don't attempt to give them significant names; "TEMPL,"
etc. may be sufficient. Don't use the same name for an intermediate
value and the final value of a variable. Beware of changing variable

names by only one letter at the end. For example, "AMAC" and "AMACH"
sound the same and so may be confused, while "TEMPl" and "TEMP2" are

probably O.K. Do not break variable names when using continuation
lines.

Program Flow

Program flow should be from top to bottom (no backware referencing
GO TO's). Do not branch to a section of code and then return to
save a few statements. If appropriate, use a subprogram or procedure

(memory is usually cheap).

Spacing

Spaces are recommended before and after each operator or delimiter

( = + - * / < > ( .OR. .AND. ) etc. as needed to
improve readability.

Examples:

I - 2*J + 3*K

IF ( A .OR. B )

IF C A.EO.B .OR. C.EQ.D )
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DO Loops

Statements that control multiple lines of code should show scope of the
controlling statement by indentation. For the DO loop, the statements
within the loop should be indented, (at least 3 spaces) so that the key word
stands out, and closed with a CONTINUE that begins on the same column as
the DO loop. Nested DO loops should be further indented, and should
terminate on different CONTINUE statements.

Example:

C INSERT BLANK COMMENT BEFORE DO AND AFTER CONT.
DO 30 1 = 1,N

SUM(I) = 0.0
C

DO 20 J 1 I,N
SUM(I) = SUM(I) + X(I,J)

20 CONTINUE
C
30 CONTINUE
C

Array Indices

Zero and negative indicies are allowed (as in FORTRAN 77). For some data
arrays, lower and upper limits can be chosen to improve readability; for
example, when data items are numbered elsewhere in a certain order.

Example:

C
C READ THE BUS INPUT ARRAY
C USING FCN GETWRD WITH ID=BUS
C DIMENSION A(0:20)

C NOTE THAT THERE ARE 21 VALUES
DO 10 1 = 0,20

A(I) = GETWRD(BUS)
10 CONTINUE

C

CONTINUE Statements

CONTINUE statements will be used only with DO loops.

Large DATA Statements

Singly dimensioned data arrays will have entries grouped into sets of
3, 4, or 5 to a line to facilitate reading. Thus it will be easy to find
the nth item without counting each item. Do not break values by using
continuation lines. For multiply dimensioned arrays, pick the number per
line to facilitate location of a specific element. Implied DO loops are
allowed to initialize full arrays.
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Branching and Statement Numbers

Minimize branches by using control structures suited to the problem at hand.
Statement numbers will be in increasing order (the use of a program such
as TIDY to achieve this is an approved method). Unused statement numbers
may be confusing and so should usually be avoided. Unless defined otherwise,
statement numbers should start at 100 and increase by 10.

Conditionals

Avoid arithmetic IF statements. Avoid negative logic except where it
clearly improves comprehension. Readability can be improved if two-state
variables (i.e. switch on or off) are represented as LOGICAL variables
and not numerical (e.g. 0, 1).

COMMON Blocks

COMMON blocks will be in alphabetical order within a module. As blocks
are modified or created, the names within the blocks will also be in
alphabetical order. If all variables within a block will not fit on one
line, a second COMMON block should be defined. Begin all variable lists
in column 23 and insert blanks after commas.

Col. 07 Col. 23

COMMON /BLKl/ ALPHA, BETA
COMMON /BLOCK 2/ SAFE, WAY
COMMON /SUPER/ AL, BERT, SONS

C NOTICE THE CAREFUL AVOIDENCE
C OF "CUTE" NAMES

Parentheses

Use parentheses freely to avoid ambiguous constructions.

A**B**C should be (A**B)**C

A/B*C should be (A/B)*C

Constants and Variable Initialization

All constants and variables that require initialization should be set

in an initialization routine.
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SUBPROGRAM Lengths

The length of any subprogram, function, or procedure should be designed
to convey one major computation but, should not exceed nominally two or
three pages of code, including comments, but excluding the header.
However, the generous spacing of code (white space) is preferred to
short dense listings. Keep ease of reading and understanding in mind.
Avoid consistently short or long routines.

Deviations from the above guidelines should be discussed with the software
development team, including the quality assurance activity (if any) to assure
that quality, maintenance, and readability goals are not compromised.

40
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DOCUMENTATION:

REQUIREMENTS: Requirements documentation was never published for the A-7D.

See p. A-26 for guidelines.

DESIGN: Design documentation was last published in October 1978.

See p. A-26 for guidelines.

USER: User documentation was last published in October 1978.

PROGRAM PROBLEM REPORTING SYSTEM:

A program problem report form is shown on page A-38. This is generated by any
user or analyst. After analysis, it is referred to the appropriate configuration
manager (OFP, hardware, simulation software). The configuration manager generates
the change notice shown on page A-39.

i

COMMENTS:
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PROPOSED CHANGE/PROBLEM REPORT
PROBLEM TITLE PC/PR

number

sheet of

Prepared date org/code ext Priority __emergency date received
by -urgent by CM

_routine

DESCRIPTION OF PROBLEM:

ITEMS EFFECTED assembly/ module/algorithm/ cognizant
Problem/ P/S H/S subroutine common person date
Solution
Hardware/

Software

PROPOSED SOLUTION repared date org/code ext RELATED PC/PR

y

ESTIMATE OF RESOURCES REQUIRED FACILITY MANAGER date ACTUAL PRIORITY
(manpower, schedule, computer -emergency
time, etc.) urgent

__rejected -_accepted -routine

REVIEW Technical CM date
__accepted as reviewed concurrer
___accepted minor revisions
__review needed _cancelled

Comments:

PRELIMINARY TESTING COMPLETED

Corrector Technical Concurrer CM date

UPDATE FORM FILED UPDATE MADE

date Corrector CM date
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NOTICE OF CHANGE

Corrector date org/code ext Notice of Change
number

ITEMS EFFECTED BY CHANGE RELATED PROPOSED CHANGE

This notice authorizes and provides a precise description of Hardware,
Software and documentation changes. In addition to the basic description
of the change, provide the following data.

A. Hardware: provide a precise "FROM-TO" drawing in the block.
B. Software: provide a source coding with marked changes.
C. Documentation: provide a list of change pages and effective data.

DESCRIPTION OF CHANGE

CM date

43



PREDICTIVE SOFTWARE COST MODEL

PERSONNEL DESCRIPTION DATE: 27 July 1979

DESCRIPTION OF SKILL LEVEL AND TYPE (AF/CS/CONT) OF PERSONNEL MAINTAINING THIS PACKAGE

Position Grade Degree

SUPV Electronic Engr. GS-13 BS, 1968
MS

Mathematician GS-12 BS, 1965
MS

Computer Scientist GS-11 BS, 1970

Equipment Specialist GS-11 AA
(Avionics)

Computer Operator GS-09 BA, 1966

Clerk-Typist GS-04

Total experience with A-7 is 37 manyears.
Total experience with S/W is 18 manyears.
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES DATE: 27 July 1979
BUILDINGS:

Weapons Integration Lab - 935 ft2

Mission Simulator - 644 ft2

Navigation Lab - 1,240 ft2

Office Space - 1,680 ft2
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES (Cont) DATE: 27 July 1979

COMPUTER FACILITIES (Type, Quantity. Application, Cost & Usage)

Typ*ani ti t Usage

DEC PDP 11/60 2 Simulation in Weapons
Intugration Lab

DEC PDP 11/45 2 Software Development
and Data Reduction

DEC PDP 11/45 1 Graphics in Mission
Simulator Laboratory

DEC PDP 11/34 (11/10, 11/05) 3 TC-2 Control & Display

Honeywell SIGMA V 1 Simulation in Mission
Simulator, Software
Development Data Reduction

Hewlett Packard 9830 1 Office calculator
Management Tools
Some Plotting Capability

,
Only CPUs are listed. See p. A-43 for peripherals and interfaces.

pp. A-44 and A-45 give equipment prices for various equipment plus
software for a facility that would have capabilities comparable to
the existing weapons laboratory.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET- Computer Facilities DATE: 27 July 1979

EQUIPMENT

WPS LAB PDP 11/60 (192K), 11/45 (32K), 11/10 (16K), 11/05 (4K)

4 ADM.3 Terminals + (16 remote)
DEC Writer
Tape Drive
4 Disk Drives (7M BYTE total)
2 Dual Floppy
2 Punch Tape Readers
Versatec Printer
I TC-2
Custom Interfaces

SIM LAB Honeywell E5 64K

2 Tape Drives
2 Disk (48M BYTES total)

Line Printer
Card Reader
TY 35
Tape Punch/Reader
Key Punch

Custom Interfaces

PDP 11/45 (32K)
Disk

Tape Drive
Versatic Printer
Vector General
Tektronic 4014

CADU

TC-2

NAV LAB PDP 11/45 (32K), 11/60 (192K), 11/10 (16K)

Tape Drive
Disk
Punch Tape Reader
Custom Interfaces & A/C equipment
TC-2

OFFICE 2 ADM-3 Terminals

1 Diablo Terminal
HP 9830
HP Plotter
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PREDICTIVE SOFTWARE OS MODEL

CONTINUATION SHEET DATE: 27 July 1979

SHOPPING LIST

A-7D Computer Laboratory April 9, 1979

BASIC SYSTE4

This system is configured to provide the capability to assemble an
OFP, run normal utilities (editor, file maintainer, etc.), provide
short listings, and provide DUMCAD/MINI-SOVAC load/debug capabilities.
Data reduction could be accommodated on an exclusive basis (system
might not be able to assemble an OFP while doing data reduction;

oriented for very limited hardcopy output).

CPU (11/60) with 64K Bytes, Flt. Pt. $ 31.3K I
Additional 192K Bytes to fill up memory $ 15.0K

RL-11 Disc (For DEC backup) $ 6.0K
System Industries 300M Byte Disc/Intf. $ 24.0K
DEC TJE16-EA (9 Track tape drive) $ 17.1K
DH-11 16 line Multiplexer $ 6.6K
Terminals:

a) ADM 3A $
b) VT-100 (2) $ 4.4K
c) DECWRITER III $ 3.8K

d) Diablo $

Software: (recommend a and c minimum)
a) RSX-lIM, for 4+ $ 9.0K
b) BASIC Plus 2 $ 2.5K
c) DATATRIEVE $ 2.8K
d) IMSL $ 1.3K
e) TOTAL (or other DBMS) (Sharable?) $ 33.0K

This second section covers the portable components to build a 'front
lab' style SOVAC system for debug and loading the TC-2.

PDP-11/23 system (est.) $ 10.0K
Dual Floppy $ 4.9K
DUMCAD/MiniSovac (est.) $ 5.0K
Tektronix 4014 $ 14.5K
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

ENHANCED SYSTEM

This section covers the enhancements needed to upgrade the 11/60
system to provide simulation capabilities in addition to those above.
This system would probably be able to support full data reduction
with timesharing for program development running concurrently and
an assembly running in 'background'. The simulation could execute
while running one or possibly more of these other tasks at low
priority.

Second Disc Drive $ 12.0K
Line Printer (660LPM, 96char, impact) $ 25.7K
Versatec printer plotter 'hardcopy graphics) $ 14.0K
Second Tape Drive $ 11.0K
Miscellaneous Interfaces $ 8.0K

Unique TC-2 Interfaces ( ?

49I
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - SUPPORT SOFTWARE DATE: 27 July 19 9

SIZESOFTWARE HOST COMPUThi\ LANGUAGE 16BtWords)

Assembler Family

Handload Ass. SIGMA 5 & PDP 11/45 Fort & Assy 22.3K wds
Assembler STOMA 5 & PDP 11/45 Fort & '-s 1.6K wds

Simulation Family

Simulation SIGMA 5 Fort & Assy 23.5K wds
Graphics PDP 11/45 For, & As~x' 16K wds

Utility

INDEX SIGMA 5 Fort & Assy 19.0K wds
DATA BASE SIGMA 5 Fort & Assy 10.0K wds

Data Reduction

ACCURACY SIGMA 5 Fort 3.5K wds
ARBSACC SIGMA 5 Fort 4.1K wds
COREL SIGMA 5 Fort & Assy 14.3K wds
SCAN SIGMA 5 rort 12.0K wds
LIST SIGMA 5 Fort 6 Assy 26.0K wds
NAV SIGMA 5 Frrt & Assy 13.9K wds
RADLIST UNIVAC 1110 Fort 12.4K wds
TCONV UNIVAC 1110 ForL t Ass.- 10.9K wds
PLOT SIGMA 5 Fort 14.0K wds
TIMEAF SIGMA 5i Fort 1.9K wds

S'JVAC (CADU) PDP 11/34, 11/45 Pascal 20K wds
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - TRAINING REQUIREMENTS DATE: 27 July 1979

PROGRAMMER TRAINING:

What percent of programmer time does training take? 10-20%
Formal or OJT? 1/2 formal, 1/2 OJT
How many curricula? Numerous
How long? Varies
Training agency: Several CSC, NWC, other formal and informal
Locations of training: Local and TDY
Training adequacy: Excellent
What kinds of morale problems do you experience? How do you handle them?
The remote location of China Lake limits the quantity of qualified personnel
available to fill vacancies. System sponsors and users do not make requirements
known, so future tasks are uncertain.

USER TRAINING:

Is training a major task? Yes
How many curricula? Two - a) New OFP Introduction, b) Fighter Weapons Course
How long are they? a) 4 hours, b) 2 days
Training agency: a) OC-ALC, b) Tucson, 162 TFG
Locations of training: a) At all bases, b) Tucson, AZ
Background required: a) General pilots and maintenance pers6nnel, b) Advanced

pilot training
Dropout rate: None
Training adequacy: Engineering team also produces and distributes Video Tape

presentations that explain changes in software operation that
are new. Training appears adequate.
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS-
FLIGHT TEST REQUIREMENTS DATE: 27 July 1979

1977

SEQUENCE ORDNANCE PURPOSE
FLT #

1 NAV (groom)

2 NAV

3 MK 76 Weapons Groom
24 BDU-33

5 
1

6 NONE

7 BDU-33 25Hz vs. 20 Hz accuracy
8 " weapons
9 " 25Hz vs. 20Hz accuracy
10 "
11
12
13
114
15 " "16"
17 Nay
18 Nay
19 BDU-33 Radar Evaluation Flight
20 BDU-33
21 BDU-33 also Nav
22 Nay
23 *NWC Vert. vel. corr.
24 Nav
25 *NWC Vert. vel. corr.
26 BDU-33 Radar Eval.
27 Nay AF02
28 Nay AF02
29 BDU-33 CCIP AF02
30 "

31 BDU-33
32"
33 Nay

35 CCIF 4 MErT, Springs34
36 "
37 "
38 *NWC BDU-33 BOC - V.A. eval.
39 *NWC
4o0 CCIP + Springs
41 BDU-33 Weap. Eval.
42 *NWC BDU-33 CCIP + Visual Atk.
43 *NWC " CCIP eval.
44 *NWC of

45 *NWC V.A. & CCIP eval.
46 *NwC BDU-33 CCIP eval.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

1977

SEQUENCE ORDNANCE PURPOSE

FLT #

47 *NWC DU-33 CCIP & Visual Atk.

48 Nay.
49 i Weap. Eval.

50 BDU-33 MER Springs Eval.
51 of
52 BDU-33 Radar Eval.
5 3 " "

54 BDU-33 BOC + MER Adapter Eval.
55 *NWC BDU-33 BOC & BOC Offset-loft

also Nay

56 BDU-33 Fin Adapter Accuracy

1978

SEQUENCE ORDNANCE PURPOSE

FLT#_

1 BDU-33 CCIP & Mer Adapter Eval.

2 *NWC BDU-33 1IUD Fail & E.O. Bomb
3 *NWC " BOC loft Eval.

4 *NWC " HUD Fail & E.O. Bomb
5 BDU-33 V/A & Adapter Eval.
6 *NWC BDU-33 Radar Alt. & CCIP
7 *NWC " Normal Atk. & Steering Error
8 Nay
9 *N, ORD MK 82HD & Rockets FLR Auto Reversion (Nellis)

10 *N, ORD BDU-33 & Rockets "

11 Nay

12 BDU-33 Weapons Eval.
13 " Ground Spacing
14 Nay

15 Nay
16 BDU-33 MRI Class II
17 BDU-33 Visual Attack
18 " V/A Offset "
19 *ORD LAU-68/lO0o-20mm/ Guns/Rkts/CBU

1 CBU-30
20 *ORD MK-82 flex fuse Flex Fuse
21 *ORD MK-20, 6 MK-82 MRI Class IV & Class III
22 *ORD MK-84 Simple io
23 *ORD BLU-27 7-2-5

24 *ORD 6 MK-82 SE MIRI Class 1 #7-1-4

25 *ORD MK-82 SE " #7-1-3
26 *ORD MK-20 MI Class IV #7-1-6
27 *ORD MK-82 L.D. Option #7-2-1
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

1978

SEQUENCE ORDNANCE PURPOSE
FLT #

28 BDU-33 Visual, Visual Offset, iud Update
29 Nay
30 Nay
31 BDU-33 Weapons Eval.
32 *L Pave Penny 6-1 OFF Boresight Acquisition
33 *L "i p.p. 6-2, Visual, Visual Offset

3h *L It
35 BDU-33 Weap. Eval.
36 System Eval.
37 i t

38 BDU-33 Pave Penny #6-2
39 *L 20mm & BDU-33 Guns w/Pave Penny
40 *L I Pave Penny: Offset & Guns

41 Nav
h2 *L 20mm & BDU-33 P.P. :BOC, BOC Offset & Guns

h3 *L " P.P.: 6-3 & Guns
44U *L P.P.: & Guns
45 *L P.P.: Manual Ripple & Guns #6-6

46 *L P.P.: #6-2

hT*L P.P.: #6-3

Total Project Flights = 103

Flights Requiring Instrumented Range = 18

Flights Requiring Ordnance Crew = 11

Flights Requiring Laser Designated Target = 11
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE MAINTENANCE HISTORY DATE: 27 July 1979

DESCRIPTION OF NUMBERS AND TYPES OF MAINTENANCE ACTIONS PERFORMED EACH YEAR
SINCE PMRT

Gross Number
Date Reason Instructions A Net Number A Manhours Cost

1/75 Add USAF
Ballistics Unknown Unknown Unknown Unknown

*1/76 AF-1 Unknown Unknown Unknown Unknown
(See attachment
#10)

2/76 SCRUB Unused Unknown Unknown Unknown Unknown
Features

8/77 AF-2 1592 1480 Note 1 Note 1

11/77 AF-2P-1 1630 1409 Note 1 Note 1
Pave Penny

1/78 AF-2P-2 158 28 Note I Note 1
Correct Pave
Penny

10/78 Final AF2.0 248 -297 Note 1 Note I

*Indicates Programs Published

Note 1: For the AF-2 and Pave Penny efforts, 14 manyears of effort and additional

costs of $805,000 were expended during FY'77 and FY'78.

Page A-52 graphically portrays the maintenance history.Pages A-53 through A-55 list the changes made to AF-2P-2.
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CONTINUATION SHEET DATE: 27 Jul 1979
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

OFP - A7 AF-2 MATH FLOW REVISIONS

1. The following is a list of changes to the Math Flow entitled AF-2P Rev. 2,
01-01-78.

Section Sheet Reference Change Description

Cover Page Delete "AF-2P Rev. 2" and insert
"OFP - A7, AF-2 16 Oct 1978"

1 8 N414 Set LCAB = 0; delete comment

1 19 N1164 Change flow director to 19A UTMFIX,
19A Add new sheet 19A in accordance with

example attached.

I 22 N1230 DI 1 Bit 13 vice DI 1 Bit 8

I 22 N1236 Add BARB correction in accordance
with attached example

II 3 AV2 Add AOA calculations in accordance
with attached example.

II 12 ARM25 Sheet 13 or 14 vice sheet 9

II 12 ARM20.6 DI 3 Bit 7 vice D137

II 12 ARM21.1 Set Mode = K0008 vice 0001

II 13 ARM 28 Add "P.12 ARM 6"

II 18 Item 600 Change to read "RRAD-KOOAA < 0

II 18 Block after Item 600 Change to read "RRAD-KOAA-19E2 < 0

II 18 Block after Item 600 Add note: "FLR MAX RNG = 52672',
MIN RNG = 1344'

II 18 12A-A Add "P.19"

II 19 SP9.25 9 BARO (Vice 9) = MAX I ZBARO,14

II 19 SP9.261 Mode = Guns/Rockets or CCIP
Vice Guns/Rockets only

II 19 SP31 Add "P.20"

II 20 SP23.6 Add five point smoothing change in
accordance with attached example
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 27 July 1979

Section Sheet Reference Change Description

II 21 SP40.1 Add CCIP Timing Scrub in accord-
ance with attached example.

II 22 RT 17 (2 places) Add "P.23"

II 27 RT 24 Add "P.23"

II 26 25B Add "P.22"

II 27 WP31.3 Mt = -Mr vice Mt' = Mr

II 27 WP29 Add "P.28"

II 30 HD6 LAMAZ vice LAMEL
LAMEL vice LAMAZ

II 30 HD7 Check signs in "LAMEFM"

II 30 HDI0.1 Bit 6 vice Bit 9; 2 places

II 30 HDI0.3B Brance is to HDlO.3C, P.32
vice HD40

II 31 HD25.71 Check signs of a* and b*
HD25.6

II 32 HD40 Entry point is HD10.3C vice HD40.
HD40 is on sheet 33

II 33 SETUM Branch after LAMERH 160 test should
be to HIDESOL vice SETUM

II 35 AR19 Eliminate w in numerator of LAMARR
calculation. This should be
ATANII, not 7.

II 46 42A Add BDU-33 Blast Avoidance Moding
in accordance with attached example

III 4 9A Set Data 33 = 0, in Power-Up in
accordance with attached example

IV 14 ENT 30 Change UTM processing in accordance
with attached example

IV 14 ENT 33 Add new ENT 33 in accordance with
attached example

IV 15 15 A,C,D Add "P.16"
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION 'SHEET DATE: 27 July 1979

Section Sheet Reference Change Description

IV 15 ER Add "21B P.22"

IV 17 19E Add "P.20"

IV 28 24A "out" Add "=99"

IV 28 25 A&B Add "P.29"

IV 25 Data 32 Add comment by TTG < 0 test "com-
pensate for next day target times"

IV 25 Data 33 Add Data 33 display in accordance
with attached example

During 1976-1978 the USAF team developed the OFP changes of the AF-2 program
while Vought developed a Pave Penny OFP. The two efforts were later combined
into a single AF-2 OFP. Program assemblies were all performed by Vought since
the USAF Assembler was not available until 1978. The Memory Scrub of February
1976 did not maintain stringent configuration control and was the cause of
corrections as late as January 1978. To ensure better configuration control
in later assemblies, the USAF team developed a "Compare" program to list dif-
ferences between assemblies. Currently (Jun 1979) the USAF team assembles on
either the PDP 11/45 or Honeywell Sigma V at China Lake. Handloads relate
directly to source code editor listings and "Compare" is used to extract the
handload from the final assembly to ensure configuration control.
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE MAINTENANCE COST HISTORY DATE: 27 July 1979
Provide yearly cost of maintainina nackage, break down to cost per change
if possible.

FIGURES IN ($K) PROJECTED
NWC Contracts FY 77 FY 78 FY 79

1. MANAGEMENT & ENGINEERING
a) Admin. & Budget 30 31 32
b) Materials & Supplies 20 18 20
c) Travel 18 20 20
d) Contracted Documentation 10 0 9
e) Contracted Config. Mgt. 9 7 12
f) NWC Engineering Labor. 60 34 36

II. SIMULATION & LAB FACILITIES
a, Labor 110 60 43
b) Contracted Maintenance 40 55 60
c) Equipment via NWC 30 24 25
d) Computer Use Charges 10 12 14

III. FLIGHT TESTING
a) Range Charges 40 46 52
b) Data Reduction 40 61 62
c) A/C Modification/ 8 12 15

Instrumentation

TOTAL 425 380 400

$K/MAN YEAR 60 62 64

Cost per instruction for AF-2 and Pave Penny

14 Man Years $840,000
Additional Costs 805,000

$1,645,000

Cost/Instructfon = 1,645,000/3628 = $453/Instruction
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PREDICTIVE SOFTWARE COST MODEL

HISTORICAL DATA SOURCES 
DATE: 27 July 1979

Data Base Name A-7D Operational Flight Program

Location OC-ALC/MMECZA, Code 91, China Lake, CA

Contact Person Mark E. Jacobson

Phone Number Commercial (714) 939-5575

General Contents Dollars expended by Fiscal Year buying services from
NWC. Broken down into broad, general categories.

Period Covered FY 77 through FY 79

General assessment of data quality - very little detail
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PREDICTIVE SOFTWARE COST MODEL

RECOMMENDATIONS RE SOFTWARE SUPPORT COST PREDICTING DATE: 27 July 1979

RESPONDENT: Hark Jacobson

one of the first tasks would be to discover who was (hopefully still is) the
prime contractor and the contractor responsible for the software. Contractor
reputation would give an indication of experience and with some investigation
the methods used to develop the package would be visible. The contractor also
would be important to provide the maintenance team witht sufficient technical data
to allow maintenance of the software. It would be especially important to review
requirements and design documents to get the feeling for the design process,
design decisions and structure of the program. The contractor's facilities may
also provide information about tile facilities needud (or additional faicilities
needed).

The second task would be to discover the Using Command's intended uses of
the system and if any substantial system enhances are foreseen. This would give
an indication of areas likely to change in the program and also provide an input
for the size and experience level of the goverr'ment team necessary. It would be
equally important to establish the maintenance office responsibilities during the
life cycle of the system. Often, the maintenance office is tasked with R+D type
taskings because they have access to the system and system testing facilities.
If an R+D effort appears likely, then the proper personnel for this type of effort
must be included in the maintenance team.

The third task would be to develop an aoderstanding of the system and the
data that is input to and ouput from the system. If this systems engineering
analysis appears to correlate with the design of the system, programmer and
engineering responsibilities will be better defined. Also at this tine, growth
possibilities for the system could be analyzed and used to again determine areas
of the system that are likely to change.

The fourth task would be to assess the availability of existing testing
facilities, including the system itself and test support facilities. If this is
an aircraft system, then aircraft availability, range, maintenance personnel and
equipment are all importand and I would make every attempt to extract the software
maintenance program from aircraft operations/maintenance. This would require
the services of a testing group and the contents of this group would be most
important since a good testing group can help in the proof of the software and
also answer questions on tactical applicability of the system.

if local computer facilities are not sufficient to perform the software
services needed during the maintenance of the system, procurement of the necessary
computing power will be necessary. I would approach this, using the background
obtained earlier, and most likely would choose computing power different from

the contractor. This would force the maintenance group to develop their own
facilities and thereby promote in-depth understanding of the system. This also
has the advantage of having two different approaches to the maintenance problem -
the contractor may resolve certain issues, while the government team may discover
other areas of concern.
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CONTINUATION SHEET DATE: 27 July 19 9

Of overall importance would be the management support for the maintenance
effort and the personnel involved in the maintenance effort. The management
support is needed to allow the maintenance manager to develop long-term
personnel plans for the members of the maintenance team. These plans could
then be used as a departure point for training, work assignments, plamotions,

etc. If the program was large enough, an Organizational Development specialist
should be included to ensure that the technical personnel involved in the
maintenance effort understand their responsibilities and opportunities, and
also so that management understands the personnel problems that may prove to be a
very large factor in future efforts.

Of general importance would be to make use of all previously-developed
tools and good software maintenance practices. Support software that can be
procured is usually preferable to in-house developed software because of the
unpredictable nature of in-house developed software and the long-term maintenance
of such support software. Also, design documents and other documentation should

be procured from the contractor along with any tools to keep these documents
current.
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PREDICTIVE SOFTWARE COST MODEL
FIELD EVALUATION REPORT

GENERAL SOFTWARE PACKAGE DESCRIPTION DATE: 28 Sept 1979
ALC: SM WEAPON SYSTEM: FB-IIIA

SOFTWARE PACKAGE: General Navigation Computer/Weapons Delivery Computer

PERSONNEL CONTACTE 1 Patterson, MMECP

Lynn Bassett, MMECP

SOFTWARE PACKAGE CHARACTERISTICS: (two packages - see page B-2)

SIZE: 16K each for General Navigation Computer (GNC) and Weapons Delivery
Computer (WDC).

LANGUAGE: Assembly

APPLICATION: Navigation, Weapons Delivery

COMPLEXITY: High

YEAR DEVELOPED: 1968

DEVELOPER: Autonetics

COMMENTS Minimal attention given to software reliability and maintainability.
See rating of quality attributes on page B-3.

HOST (AIRBORNE) COMPUTER CHARACTERISTICS: (two computers)

MANUFACTURER: IBM

MODEL NUMBER/DESIGNATOR: CP2

WORD SIZE: 16-bit

MEMORY SIZE: 16K each

MEMORY FILL: 200 empty words each (98.8%)

WEAPON SYSTEM USE:

NUMBER OF USERS: 70

LOCATIONS OF USERS: Plattsburgh AFB, N.Y., Pease AFB, N.H.

FREOUENCY OF USE: Daily

INTERVIEWER(S): R. B. Waina, A. P. Bangs
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CONTINUATION SHEET DATE: 28 Sent 197
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PREDICTIVE SOFTWARE CO6T MODEL

CONTINUATION SHEET- Quality Attributes DATE: 28 Sept 1979

Rate the Package on the following Quality attributes:

Accessibility: 0 Instrumentation: 4

Accountability: N/R Interoperability: 0

Access Audit: N/R Integrity: 10

Access Control: N/R Legibility: 5

Accuracy: 9 Maintainability: 8

Augmentability: 6 Modifiability: 8

Clarity: 4 Modularity: 4

Communicativeness: 8 Operability: N/A

Communications, Commonality: N/A Performance: 10

Completeness: 9 Portability: 0

Conciseness: 9 Reliability: 9

Consistency: Robustness: 8

Internal Consistency: 7 Reusability: 0
External Consistency: 8

Selfcontainedness: 10
Correctness: 10

Selfdescriptiveness: 5
Data Commonality: N/A

Simplicity: 3
Efficiency: 10

Structuredness: 7

Execution Efficiency: 10

Storage Efficiency: 10 Testabiiity: 8

Error Tolerance: 9 Traceability: 8

Expandability: 6 Training: N/A

Generality: 0 Understandability: 4

Human Engineering: 9 Usability (as-is utility): 9

Independence: 0

Device: 0
Software System: 0
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MAINTENANCE AGENCY PERSONNEL DATE: 28 Sept 1979

ALC: SM I OFFICE SYMBOL: MMECP

KEY PERSONNEL/OGRANIZATION:
MMEC

Mr. Robert Green

MIECP MMECM MMECS MMECF
Mr. Al Patterson Mr. Frank Davis Major Hank Garretson Mr. Bob La Vergne

F/FB-IIl Software Administration Ground Communica-
Management tions, Electronics,

and Meterological

TOTA" ASSIGNED PERSONNEL (NUMBER & TYPE): (MMECP)

4 Air Force (2-3 years experience)
19 Civil Service (3-5 years experience)
30 General Dynamics (2-3 years experience)
31 Autonetics (8-10 years experience)

TOTAL PACKAGES MAINTAINED (NUMBER & TYPE):

7 - one OFP for each of the two computers (GNC and WDC) for each of the three
aircraft, (F-iID, F-IlF, FB-I1IA), plus one OFP for the NCU computer program
for all three aircraft. Additionally, much simulation and support software is
maintained, and numerous special projects are carried out.
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MAINTENANCE AGENCY - WORK DISTRIBUTION DATE: 28 Sept 1979

DESCRIPTION OF WORK PACKAGE D'qTRIBUTION, INCLUDING RESPONSIBILITIES AND DEGREE OF
SPECIALIZATION OF AF/CS/CONTR PERSONNEL(MMECP)

NUMBER OF PERSONNEL

FUNCTION AF CS CONTR

Management/Secretary 4 3

FB-111A S/W Engineering 1 5

F-i1D S/W Engineering 1 5

F-liiF/PavetaLk S/W 1 5
Engineering

Mission Programs 1 3

F-ill A/E Acquisition 2 1
Support

F-ill AISF Enhancements 15
and S/W Support

F-ill OFP Mk 1I V & V 3 3

Flight Test Support 5

S/W Configuration 4
Management

TSU 5

Special Projects 2 5 10

Major AISF Upgrades [5-10 off-premise]

4 19 61 [+ 5 -10]
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Manhours for FY'77 through FY'79 are distributed as follows:

Function FY'77 FY'78 FY'79

FB-111A 18,041 15,069 9,809

F-111F 16,926 8,877 20,243

F-111D 13,880 19,376 14,373

Other F-ill 6,391 3,288 6,467

Support Software 23,790 29,776 21,094

Special Projects 28,982 35,224 33,548

Leave/Holiday 19,904 23,580 2,9

Total 127,914 135,190 129,131
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SMALC uses a manhour accounting system which logs manhours by project. For each
specific aircraft type block change, manhours are accounted for by five functions:
management, definition, development, documentation and test. There is also a
category for OVP Group Management. Beyond that, individual functions (e.g.,
configuration management) and projects are tracked.
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MAINTENANCE AGENCY - POLICIES & PROCEDURES DATE: 28 Sept 1979
SUPPORT PHILOSOPHY:

AFLC needs to utilize its resources effectively and efficiently in maintaining and
updating OFP's. A system entitled F-l1i OFP Change and Control has been implemented
in support of the F-ill aircraft. OFP's provide aircraft systems with tremendous
flexibility, provided changes can be made to them in a timely manner. New aircraft
capabilities, enhancements and improvements can be achieved through changes to OFP's.
For example, capabilities and improvements added to the F-ll1 through OFP changes
include SRAM alternate launch, moving target detect, expanded offset aimpoints,
improved beacon bombing, enhanced fixtaking, expanded steerpoints, updated
ballistics, and added avionics diagnostics. In addition, many modes have been
improved, changed or deleted; navigation and bombing performance has been improved
and numerous latent deficiencies corrected. This has been accomplished through
some 177 OFP changes over a 3-year period.

The concept developed which permits OFP change activity of this order is the
OFP Block Change. A block change is a collection of OFP changes (i.e., software
changes only--no hardware impacts) which are concurrently processed and integrated
(cont. on p. B- 9.)

CHANGE CONTROL METHODS:

FORMAL OR INFORMAL: Very formal

CHANGE REVIEW PROCESS: See pages B-10 through B-17

CONFIGURATION IDENTIFICATION METHODS: See page B-15 ff

CONFIGURATION CHANGE CONTROL METHODS: See page B-15 ff

CONFIGURATION STATUS ACCOUNTING METHODS: Within the change process a baseline
tape is generated. Individual changes are then keyed in by number. See
description of the "dot-files," pages B-21/22.

SOFTWARE LIBRARY CONTROL PROCEDURES:
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into the baseline program over some period of time. Since changes to OFP's are
viewed as a continuing task over the life cycle of the aircraft system, the block
change becomes a cyclic process. Efficiency is derived through a level of effort
staffing and collective OFP change processing. Responsiveness is derived by
keeping the cycle time to limits acceptable to the user. Obvious tradeoffs are
level of effort staffing, number of changes in a block change and cycle time.
For long-term efficiency the level of effort and cycle time are fixed and the
parameter that varies from block change to block change is the number of OFP
changes. This, of course, varies as a function of the priorities of change
candidates and the magnitude and complexity of each. Flexibility is achieved
in several ways. First, emergency changes can be expedited by processing on an
individual basis. Depending on change magnitude, complexity and risk, it is
possible to process these changes in a matter of weeks. Further, depending on
priority and complexity, changes can be added or deleted from the block change
until late in the change cycle, i.e., until configuration freeze. Finally,'
configuration control procedures have been set up in accordance with AFR 800-14
to process Computer Program Change Proposals (CPCP's) outside of the hardware
configuration change process. A CPCP is the vehicle used for identification and
approval of the OFP Block Change and attendant weapon system impacts. These
procedures, in addition to adding flexibility, also greatly improve the responsive-
ness of the change system. Of course, with flexibility of this nature, strict
control and complete documentation is essential for configuration management.
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OFP BLOCK CHANGE CYCLE:

Figure 3 depicts the development cycle used for F-Ill OFP Block Changes and is

similiar to the standard software development cycle. It includes the major phases

of analysis, feasibility, design, development, test, documentation and delivery.

As shown in Figure 3, each phase starts and finishes with well defined milestones.

The cycle is periodic with a 3-month overlap and produces updated OFP's for the

user on an annual basis. Tradeoffs which dictated cycle time were F-ll change
activity, required user response, and available support resources. However,

other practical considerations which limit the minimum cycle time are mission

simulator updates, availability of test aircraft, crew training, and documentation

update.

Referring to Figure B-3 the change cycle starts with a requirements review. This

is a user, system manager, engineering review where problems and change require-

ments which have accumulated over the past year are reviewed and prioritized.

The Operational Software Requirements Document (OSRD) is updated and the

feasibility study defined.

*R T REV IGHE TSW-MT.

DENVINIATION -

\ SRLA E. .. c

*CPCP APPROVAL

PROJECT TEST PLAN

0 INTEGRATE CHANGES1

'FLIGHT TEST RQMTST

*TEST PLANNING MEETINGC
eUSER LAB DEM.O

*INTEGRATION TEST & EVALUATION

*FORMAL LAB TEST & EVALUATION

'ENGR FLIGHT TEST

oOT&E FLIGHT TEST

'USER MEETING & CONFIGURATION FREEZE- _
'TECH DATA V&V/FREEZE

'FLIGHT TEST COMPLETE

*PRODUCTION PROG VERIFICATION

'FINAL TEST REPORT

'TEC- DATA MASTERS

&RELEASE AND FINAL REPORT

Figure %-3. Operational Flight Program Change Cycle
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The Feasibility Study Phase is conducted by engineering in accordance with user
priority. It primarily consists of: determining the update task for each change;
scoping the resource requirements; investigating change impacts on other parts of
Lhe weapon system and support equipment; looking at computer memory and timing
impacts; investigating integration problems; and determining if each change
requirement is technically feasible and will actually provide the user with
what is expected. The results of the feasibility study are then presented at an
OFP Block Change Definition meeting attended by the user, the system manager and
engineering. Based on the results ot the feasibility study, an OFP Block Change
Definition is established and agreed to. Constraints adhered to are: the block
change contains only change candidates which do not impact hardware; the changes
can be worked within existing resources; and the cycle time is maintained. Changes
which do not meet these constraints are referred to the system manager for
processing in accordance with hardware procedures. The main output of the feasi-
bility study is the OF? Block Change Requirements Document.

The Preliminary Design Phase consists of: translating requirements into engineer-
ing terms; updating flow charts and logic layouts, defining mechanization, inter-
face, scaling, and timing requirements; developing change narratives; determining
the scope of impact to documentation, technical orders, mission simulator and other
weapon system software; and preparing and submitting the Computer Program Change
Proposal (CPCP).

The Initial Development Phase consists of: establishing the development baseline
block change programs; firming up mechanization; programming and testing prelim-
inary code; and establishing documentation files.

The Development Phase begins with the approval of the CPCP by both the user and
system manager. The development phase consist of: finalizing and testing program
code for each OFP change; developing engineering tapes, addendums, and documenta-
tion; developing change descriptions; developing the project test plan; developing
flight test, data reduction and instrumentation test requirements; preparing test
procedures; and providing preliminary data for mission simulator updates.

The Integration and Implementation Phase begins with the laboratory integration of
all OFP Block Change requirements. A user/engineering meeting is convened to discusE
engineering and user flight test policy and to conduct a laboratory demonstration
of each OFF change. Final reassembly of all approved OFP changes with the develop-
ment baseline program is accomplished and the master engineering OFF tape produced.
Formal verification testing and evaluation by the development engineering group is
completed. Engineering source data for technical orders and engineering documenta-
tion is developed. Formal test and evaluation procedures are finalized. The missior
and weapon control programs are produced, Laboratory test and flight test aircraft
configurations are established to include aircraft computer data pumps and data
reduction software. These steps are in preparation for formal test and evaluation.

The Formal Test and Evaluation Phase starts with the turnover of the master engineer-
ing OFP tape to a separate engineering group for test and evaluation. Formal
testing consists of a three phase laboratory test, instrumented engineering flight
test, and user Operational Test and Evaluation (OT&E). Phase I of laboratory
testing is a dynamic functional test of all OFP modes. When completed, the master
engineering OFF tape is cleared for engineering flight test. Initial engineering
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flight test looks at overall air suitability and clears the mastcer engineering
OFP tape for user OT&E. Once cleared, OT&E and final engineering flight test are
conducted concurrently. Phase II and III of the formal laboratory test are also
run concurrently. Phase II is a quantitative test of performance, a look at
performance envelopes and an inspection of code and baseline documents. Phase III
is the retesting of modifications resulting from problems discovered during test.
Part way through formal testing a meeting between the user and engineering is
convened to review test results and to establish an OFP Block Change configuration
freeze. Mandatory corrections to program discrepancies are defined, implemented
and retested; trivial anomalies are accepted; and in the event a change cannot
be accomplished, its coding is removed. Also, during this phase technical order
source data is verified and validated by the user, engineering and the system
manager. Source inputs for the mission simulator updates are finalized and
delivered. At the completion of the formal test phase, the master OFP engineering
addendum tape, incorporating all corrections found during test, is merged with the
master engineering OFP tape to"produce the engineering OFP release tape and the
final OFP Block Change documentation.

During the Documentation Phase the engineering OFP release tape is converted into
a production version and tested. All engineering documentation is finalized; the
technical order masters are prepared and made ready for reproduction. The
evaluation of test results is completed and the final test report is issued.

During the Publication and Preparation for Release Phase the production OFP tapes
are duplicated; engineering documentation and technical orders are published; the
final OFP Block Change Report is issued; and the new OFPs and associated technical
orders are concurrently released to the user under a TCTO.

OFP BLOCK CHANGE PROCESS AND RESOURCE UTILIZATION:

FigareB-4 depicts the F-1ll OF? Block change process. It illustrates several
significant points: process flow; resource utilization; and major input/output
products. The OFP Block Change process from start to finish is highly technical,
and primarily involves engineering and engineering resources. However, system
management, technical publications and user participation are essential. ThE
system manager has complete responsibility for the control, coordination and
integration of OFP changes into the overall integrated logistics management support
system and participates to that extent. The user is intimately involved during
feasibility and change definition to establish requirements and priorities, and to
assure that requirements are properly interpreted. Further, the user actively
participates during the integration and test phases so that performance can be
verified and acceptance granted prior to configuration freeze and OFP release.

The user's primary participation during these phases is in the laboratory veri-
fication. During the documentation, publication and preparation for release
phases, the system manager and technical publications are extensively involved
in the preparation and publication of technical orders, the duplication of OFP
tapes and the preparation of the TCTO for release. Engineering is responsible
for the technical management, planning and direction of the complete OFP change
program and is also responsible for the development and implementation of all OFP
changes. Therefore, engineering is actively involved in all phases both from the
program management and technical detail aspects.

As noted in Figure B-4 the engineering resource utilized throughout the OFP change

process is the Avionics Integration Support Facility (AISF). Figure B-5 depicts
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the F-Ill AISF which consists of an avionics integration area, subsystem test area,
OFP dynamic simulation area, computer support area and instrumented flight test
aircraft. The integration, simulation and computer support areas are used
extensively throughout the change process while the flight test capability is
extensively used during the test and evaluation phase.

The integration area, which contains avionics integraton test equipment (ITE),
is used to integrate the OFPs with the avionics system. It further is used to
recreate flight problems; check hardware/software interfaces; evaluate timing,
stabilization and synchronization; and to conduct final OFP/avionics system
compatibility tests. On-line OFP change cApability is available in this area
which enables efficient and expedient implementation of trial solutions.
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The F-Ill OFP dynamic simulation area provides a unique capability to
quantitatively analyze, develop, test and evaluate OFP's and OFP changes underrealistic and repeatable conditions. The systems are hybrid simulators which
retain the avionics computers with their resident OFP's and simulate the world
as seen by these computers in actual flight. Complete visibility is gained
into the innermost parts of the OFP's through data monitoring and acquisitionsystems which provide for full real-time traces of OFP execution. Each simu-
lation system is made up of three Harris Corporation 6024/VM mini-computer
systems, an aircraft cockpit mock-up, special interface devices and a
simulation software package.

The computer support area satisfies all computer support requirements associated
with maintaining and updating OFP's. These requirements include reassembly; data
reduction and analysis; documentation generation, maintenance and storage;maintenance of support software; specialized programs and programming; and auto-mated configuration control. The reassembly and automated documentation generation
process is shown in FigureB-6. The computer support system includes two Interdata
8/32 mini-computer systems, a PDP 11/40 mini-computer system and a remote terminal
to an IBM 360/65 complex.

The flight test capability includes E1 coded F-111 aircraft equipped with special 6A
instrumentation packages designed specifically for monitoring and recording OFPflight performance. Flights are conducted to test overall OFP performance a-id air
suitability; analyze change and problem areas; test specific modes and functions;and to obtain engineering data to define and verify system performance.

Proble Reot IT A VICS INTE GRATION AREA

~~STATIC TESTING STATIC VERIFICATION I1•PolmDpiaio ia adwr/ 
lest Data

S s O p e ra tio n a l m p ro v e m 'ts l 
H ig h t ,

OFP Change Requests . est

Problem Analysis Softwt;e Compatibility es~TestHardware Problems

S S YSTE TETAE 
F YNAMIC SIMULATION A

-- - -I k FINALIIN
HARDWARE ANALYSIS I HARDWARE HARDWARE i roblemChange SOFARI

U9OF 
F inai Tej* s Data

EVELO Pm ir t EVALUATION CONFIGURAT N An ly i I ONFIGio
"RtGrTest Void Repids 1 0 cc Is 

* IOFP Change DevelopmentI . .... ...•Reliability I - Reliability Mode, 
elOperatir,,JI PerfnrmanCe .C" IN

E n v iro n m e n ta l l y 0 S p e ( , J1, e , jr, 
s t D at

"

a 
'  F~ " - - - I, ! -

R1111M11 r ! I, OFLINE C( 'APUTFR SUPPORT AREA J -1SO ANG; 
QIManti r 

' I 
"EN RE A ' NI ' l N ; Y S1 . . .

o . . .. . PI' A ssem bly e Datla R e h ,onREMOT;E- Addendum Changes Analysis
i t1,E 7 Confguration *Ott-Line Programming

i ,lreB-5. F-ill Avionics Integration Support Facility

80



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - CHANGE REVIEW PROCESS AND CONTROL METHODS DATE: 28 Sept 1979

oI

SMGCAI A te

Figure B-6. OFP Tape and Automated Documentation Generation

The AISF technical staff consists of engineers, programmers and technicians. They
encompass a spectrum of expertise on the aircraft system, avionics, computers,
operational software, support software, bomb navigation, scientific programming,
instrumentation, data reduction, systems analysis, configuration management, and
equipment and software maintenance.

OFP TAPE AND AUTOMATED DOCUMENTATION GENERATION:

The key to efficiently making OFP changes and controlling configuration lies in
an automated process for generating OFP's and all associated documentation.

Figure B-61ilustrates the F-1l1 OFP Tape and Automated Documentation Generation
System which ultimately will satisfy this goal. To date the process performs
the reassembly, Jocumentation/ addendum generation, merge, and production program
conversions. The output products are engineering and production tapes, program
listings, computer files, and documentation.

The process starts with the reassembly of the last released OFP to incorporate the
Master Addendum changes along with subsequent changes to optimize program coding
for memory and timing benefits. The output consists of the development baseline
OFP. Inputs to the Documentation Program during development and integration
include engineering development data, reassembly code and the specific machine
code for the preparation of engineering addendum tapes. The documentation and
files generated from the Documentation Program include: OFP change descriptions
and requirements, change objectives, status, mechanization, assembly code,
machine code (for key-ins and addendums); flight test, instrumentation and data
reduction requirements; test procedures, technical order impacts and historical
data. This information is continuously updated during the OFP Block Change cycle.
Prior to formal test and evaluation the final development addendum is reassembled
with the development baseline to produce the master reassembled engineering base-
line. The final OFP Block Change configuration or engineering release is defined
by the reassembled engineering baseline and the Master Addendum. Formal testing
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is accomplished only with the computers loaded with the baseline OFP and an
approved or Master Addendum thereby assuring a completely documented and controlled
configuration. Current plans are to enhance the system such that all configuration
control documentation listed in Figure B-7 can be produced using this system.

OFP CONFIGURATION CONTROL DOCUMENTS:

The OFP Change and Control System provides for extreme flexibility and therefore,
strict control is essential if OFP configuration is to be maintained. The manage-
ment control aspects associated with OFP changes, and the change process, have
been described; however, essential to configuration control and management is good
documentation. Since software is intangible (can't see or touch it), the documen-
tation must be very thorough in describing its functional and performance charac-
teristics. Equally as important is the requirement to have total visibility as
to how these characteristics were derived. Without documentation that does these
things, the on-going change process would eventually collapse. Figure 7 illus-
trates what is considered a complete set of OFP configuration control documents
and where in the F-ll OFP change cycle these documents are completed and
available. The list is confined to the end item OFP and is not intended to
include documentation on supportin3 resources, support software or other portions
of the weapon system impacted by the OFP changes. A similar set of documents is
obviously required for these areas. An exception to this is in the formal test
and evaluation process. As noted in Figure B-7, documents defining the test config,
uration of the laboratory, test aircraft, and mission and weapon control programs
are required. If and when other test resources are used in formal testing, their
configuration should also be documented and become a part of the OFP configuration
control documents. As shown in Figure B-7, the physical documentation includes
both automated and manually prepared documents as well as computer stored programs.

Current change requirements and problems are documented in the Operational Software
Requirements Document (OSRD). A historical list of all requirements and problems,
including those listed in the OSRD, is maintained in the Master Software Require-
ments Document (MSRD). All OFP source programs and programs generated after the
final OFP Block Change assembly are stored on magnetic tape and hard copy listings
are maintained on microfilm or microfiche. The OFP Block Change Requirements
Document defines the initial block change definition while the final release con-
figuration is documented using the previously described Documentation Program.
Theqe documents become a part of the OFP Block Change Version Description Document
(VDD). The Computer Program Change Proposal becomes the system manager's official
configuration control document and is updated as required to reflect the final
released OFP configuration. All formal test requirements, plans, procedures, and
reports become a part of the VDD and are a record of actual OFP performance. The
OFP Block Change Report is a summary of total block change activity and results.
The System Program Description Document (SPDD) is the actual OFP specification
and is updated with each block change. It describes each of the OFP subroutines
in detail and includes: narrative descriptions, inputs/outputs, interfaces,
logic, timing, equations, and flow charts. The VDD is the historical record of
the OFP Block Change and includes all other block change documents. In summary,
the OFP source data, SPDD and program listings actually define the newly released
OFP and the VDD defines the OFP Block Change to it. Technical orders generally
aren't considered configuration control documents but are shown because of their

importance to the user and because of the detail they offer in describing the
OFP's and their relationship to the aircraft system operation. With the excep-
tion of the technical orders, all documentation is stored and maintained by
engineering-
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STRUCTURED DESIGN? - DESCRIBE

Minimal

STRUCTURED PROGRAMMING? - DESCRIBE

Minimal

CODING GUIDELINES: Experience - A small group of mechanization engineers is used
on each aircraft.

CHANGE ENTRY METHODS: CRT terminal. Interdata is used for an on-line record.

SCHEDULE: Formal published milestones, formal block change schedule.

REPORTING: Informal in-house reporting. Formal reports to users are via
scheduled meetings (Ref. Figure 3, p. B-10).

COMMENTS:
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DOCUMENTATION:

REQUIREMENTS: Current requirements are defined in meeting minutes and in
change summaries developed by engineers. See Computer
Program Change Request on p. B-20.

DESIGN: The "dot" files are used for design documentation. They are
described on pp. B-21 and B-22.

USER: User documentation is provided through formal changes to the
system tech orders.

See Documentation Guide, pp. B-23 through B-42.

PROGRAM PROBLEM REPORTING SYSTEM:

Users generate Computer Program Change Requests. These are formally logged
by MMECP, then analyzed/prioritized at the Requirements Review Meeting
with users.

COMMENTS:
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COMPUTER PROGRAM CHANGE REQUEST

Entered by SM/ALC

I.D. Number

1. TITLE: Enter descriptive title 2. DATE: Enter prepared date

3. COMPUTER PROGRAM IDENTIFICATION:

Enter identification of program affected

4. DESCRIPTION/PRESENT OPERATION:

Describe in detail the characteristics of computer operation or use as
presently mechanized, including aircrew actions, observed reactions of
various cockpit displays correlated with inputs to the system (including
aircraft maneuvering or switch changes), any test data available, and any
other information which might assist in identifying the cause or which
might aid in implementing the correction or change.

5. DESIRED OPERATION:

Describe the characteristics of computer operation or use desired as a
result of this change, using the same guidelines as under "Present
Operation."

6. REASON FOR CHANGE:

Present the rationale behind the need for this change, emphasizing the
relative importance of the current problem and the desired result.

7. CHANGE HISTORY/RELATED CHANGES:

Information to be supplied by Sacramento ALC

8. REQUESTED BY: 9. REQUESTING AGENCY: COORDINATION

Person to be contacted for Wing coordination
further information.

Name Orgn Phone Name Phone

10. REQUESTING COMMAND: APPROVAL 11. SUPPORTING AGENCY: APPROVAL

SAC/TAC/USAFE SM/ALC

Name Phone Name Phone
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File Designation File Content and Structure

axxx File series name: a indicates aircraft series;
xxx is change number.

axxx.P CHANGE STATEMENT - File is for insertion of a change
statement.

TITLE:

CHANGE REQUIREMENT:
CURRENT MECHANIZATION:
OBJECTIVE:
NOTES:
STATUS:

axxx.M MECHANIZATION - A narrative which is source data for
update. Note if change as mechanized is different from
requirement.

DATE OF LAST UPDATE:
DESCRIPTION:

axxx.K KEYINS - For generating addendum tapes. Machine language
code for patches entered prior to executing a compiled
OFP. Assembly language statements are not required but
provide design interpretation of ML code. Note required
General Navigation Computer and Weapons Delivery Computer
cues.

$GNC - KEYINS

LOC IS WAS CORRESPONDINC AL CODE

(address) (revised (old

ML code) ML code)

$END

$WDC - KEYINS

LOC IS WAS AL CODE

SEND

axxx.R REASSEMBLY - Similar to KEYIN, but used to reassemble a
program.

$GNC - REASSEMBLY

(Exact card image, punched cards format previously used
fcr reassembly)

SEND
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File Designation File Content and Structure

axxx.I TEST PROCEDURES - Step-by-step test procedure to checkout
a change.

axxx.F FLIGHT TEST REQUIREMENTS - Contains information for flight
test of OFP change. Contains summary of change and
requirements for test execution (digital channels, test
parameters, success criteria, et.al.).

axxx.G GLOSSARY - List of any new labels or mnemonics.
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DOCUMENTATION STANDARD I

PROGRAMS

CM TTTLF I TITLF OF PROGRAM
CM

._?_X ATE- OF LAST- ,NQE_.
CM

..CM .PPOGRAMIAER __
CM
CF EXPLANATION S STATF WHAT THF PR CrRAM nnfEl,
CF

_CF .VERVIE w . nU_ I -NE THE ILD IT r STRLCT RF..... .. ....
CF
-f-_ VYARIABLES- _SEPARATFLY DFFINF EACH VARTARLF WHOSF NAPF DOFI_..
CF NOT ADEGUATELY DESCRI8E ITS FUNCTION, TYPE, IR
EF , SAf;F.
CF
C IE X TERN A L S -. .. FLULLN X AL I OIT i iE 4  _nLSK_!__ _. ..
CI DATA FILES ACCESSED BY THE PROGRAM AND THEIR

C I -LOLAU_ -
CI
Ci REMARKS I INSERT cOMMENTS TO DESrRIRE DATA STRUCTURES ANP
CI UNUSUAL PROGRAMMING TECHNIOUFS AND REQUIREMENTS.

--tl 6E tottE NT - -LJPC0TA ANY I FR AJIQ
r- NECESSARY TO UNDERSTAND THE PROGRAM.

CO USER S GUIDE * USUSER'S G'JIDE IN THE SOURCE LISTING IS
Scc OPTIONAL,

NOT DESCRIPTIVE-COMMENTS SHOULD RE GENEROUSLY USED THROUGHOUT TmE
. UC_,DET__E R WAT ..IS HAPPENING.

0TI-6'W 6-D -TATION NEEDEDI i

SOURCE LISTING, EITHEk 6080 UR ASSFMPLED

LnC[TtlN OF Llc8STREAMStCSS FILFS 00 MACROS
__ nC.ATEC WlIP THE PROGRAM
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DOCUMENTATION STANDARD 2

SUBROUTINES

TTLE r TTiTLe Ow fSRROlJTTNF
CM

_ MAjTF ASTCHkGEt
CM

CM PROGRAMER p
CM

CF IXLANTO.N I T-ILWHAT THE SIJEROUTTNF nOFS1CF

_.0_ -_4RALTR SSJ6 DiFFNE VARfARLFS WHICH ARF PASSED TO AND FROM
CF THE SUBROUTINE,
EF

CI EXTERNALS I LIST ALL EXTERNAL SUBROUTINES, FUNCTIONS ANO
__cL DATA U_ J A.f SED BY THE SURROUTINE OR WMICH

Cl CALL THIS SUBROUTINE,

CI REMARKS i INSERT COMMENTS TO DESCRIBE DATA STRUCTURES ANn
CI INItSUAL PROGRAMMING TFCHNIUFS AND REGI.IIRFMFNTs.
cI THESE COMMENTS SHOULD CONTAIN ANY INFORMATION
, .. FCISSARY TO UNDERSTAND THE SURROUT__JE.

--N6E, DESCRIPTIVE COMMENTS SHOULD BE GFNEROUSLY USFD THROUGHOUT THE
SOURCE CODE TO DESCRIBE WHAT IS WAPPENTN t .

OTHER OCNTATI NEEDEpI

SOURCE LISTING
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DOCUMENTATION STANDARD 3

LIBRARY ROUTINES

-_ ILE _ TLE OF LIRRAR y.RfUTTNF
CM

- C M - .NTPhY-POI TS__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CM
CM LYRRARY NAMEF
Cm

__ Lm .DATE Of-.-LAST-_CH-A !Ej
CM

CM

CF EXPLANATTON STATE WHAT THF LITRRARY ROLJTINF OOFS.i
CF

-CEQ0YERYIEW i OUTLTNF THEF LOnrT STRUtrTIIRF-
CF

_C!!kRA~'-tTEJI NE.Y-AVARIABLFS WHICH ARF PASSED TO AND FROM
CF THE ROUTINEe

CI EXTERNALS i LIST ALL EXTERNAL SUBROUTINES, FUNCTIONS AND
._l OATA FILU ACCESSCL) BY THF LTRRARY ROUTINE,

__- RIMARKS - _J$NSEP1RTOM.ENTS TO DESCRIRE DATA STRUETURES ANnCI UNUSUAL PROGRAMMING TECHNIQUES AND REQUIREMENTS.

cl THESE COMMENTS SHOULD rONTAIN ANY INFORMATION
CI NECESSARY TO UNDERSTAND THE LIRRARY ROITINE,

Ca USER'S GUIDE I A USER'S GUIDE IN THE SOURCE LISTING IS OPTIONAL.

NOTE. DESCRIPTIVE COMMENTS SHOULD BE GFNEROUSLY USED THROUGHOUT THE
SOURCE COLr TO DESWRBE WHAT IS HAPPENING.

OTHER -DOCUmENTATION NEEDED:

SOURCE LISTINGUS.ER'S GUIDE _________________ _ _ _

BOILER PLATE$ FOR THE STANDARDS ARE CONTAINED IN THE FOLLOWING LOCATIONS,

INTERDATA$ SYSTIDOCSTDFRM/3
HARRIS LsYST*D0cTD

RECOR NUMBERs PROGRAM S-45! SUBROUTINE 50w80! LIBRARY ROUTINE S-|125
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EXAMPLES PROGRAM DOCUMENTATION

--cMI7JLu , PACKPURCF
CS
CM DATE OF LAST CHANn, 3fn OCT 7R
CM

.__M RO.JRAlER * a RARTNHELW
Cm

- _CF -EJxL!AtTu.DN THI118.A _URCF PROCRAM FOR USE BY ..NLIcURATION
CF MANAGEMENT, THE PROGRAM WILL REQUEST A PACK NUMBER
CF FROM THE USER ANn PROpERF TO PURcE Ail nATA yi Fn
CF NOT ACCESSED WITHIN THF PREVIOUS 7 DAYS,

CF OVERVIEW t PROGRAM PACKPVRGEj
CF TNTIAL12ATION_
CF WHILE PACKPURGE NOT COMPLETE
CF AO NFnTN
CF GETAREAINFOt

_~_____ IF PROCTYPF FQ. nATAaARFA
CF THEN BEGIN

IF GLIALIFTER eNFe OOOOSYST
CF THEN BEGIN
CF IF LASTACCESS S SEVENDAYS
CF THEN ELIMINAYEAREAI

... __-- END#

ENDP__,, - ______ND__ ______________--
CF

CI VARIABLES I PARLST IS THE PARAMETER LIST AND StIFFER AREA FAR
CI SOASAVE

.SLI5Tj THEPARAMrTER LIST FOR THE SYSTEM
CI ELIMINATE ROUTINE

._SI A ..ARIABLE5 ARE GLOBAL ... . ..
c!
Cl EXTERNALS n NONE
CI
CI REMARKS THE PROGRAM IS COMPILED AS A FORTRAN PROGRAM FOR
CI EASE OF 1I/,
SI DUE TO THE INTERNAL OP RATION OF VULCAN, THIS
CI PROGRAM MUST BE RUN AS *ACUTIL IN ORDER TO
CI UTILIZE TM SYSTEM ROUTINE SDASAVE. IN ORDER
CI TO EFFECT THIS THE PROGRAM SHOULD BE EXECUTED

__L...JY_ JOB sTREAM FILE W"lq __ 4C I. TO

cI TEMPe PACKPURGE TO ACUTIL* EXECUTES ACUTIL
__c_. AND UPONSOMPLETION RENAMES ACUTIL TO

cI PACKPURGE# TEMP TO ACUTIL.
cI
CI

WRITE(3,9o0)
00 FORMAT(N ENTER PACK 0 TO BE PLURGED N)

__READ(3,01) IPACK
I FORMATCI|)

WRITE(3#9O2) IPACK
902 FORMATC2X*,3)
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ST OP

OLTEST BLOK I
PARLST PLOK 24-
RLIST BLOK I
-ELSYILOK I
ARCNT ALOI( I

TMA---PjACK ______________________ ____

TAM PARLST+O
- - TLO . 2ARLSL _____________________________

BLJ SOASAVE FIRST CALL TO DASAVE
---.-_ -DATA- I FUNCTION CnFll TI) rptT AllI ARFAlt

PC%? DONE NO AREAS EXIT
- -tA? ARCNI. - SEP.OR-FARFA IIrx O ~jMR ~ U1flg±20 Wl n/.aM_-~

BLIJ $TIME GET TODAY$ DATE
-- SOE -7 -- 91IIRArl 7 nAYA

TEM POATE INITIALIZE PURGE DATE
MLOOP --LJ F-TAREA 8FT K R~jaTATFR TO ARFA m lnCK

tSOZ DONE NO MORE AREAS TO PROCESS
T M-A _bjiK T.F DAT FLE 0 PROCRAM FILF
BON MLOOP PROGRAM FILE GET NEXT AREA BLOCK

-. BLJ - LTS0C01n.~DVIT QUIALIFIER___
BNZ 0MLOOP YES# GET NEXT AREA RLOCK
SL 1 LAftEss CHFCK LAST ACCESS
BVN MLOOP WITHIN I DAYS GET NEXT AREA BLOCK
BLJ ELI"M  

___ G U I A LE _ _ __

Ist1I, "LOOP GET NEXT AREA BLOCK

a G jLRARINLLrT ~ N IqjjjS NE -

* POINTER,
a _ SLISTRACT 24)_ L j2EI _____ __

a 7F NnT Pns1T~vF DACALL ELSE MOVE POINTER To K REGISTER & RETURN,
a O-A.CAIj_________________________________
a CALLS SDASAVE.
a - TPAPJSFFRS_ SUFFER SUJT T AALINT. _

* RETURNS -7O0MAINLINE IF NOTHING 14 SUFFFR I.E DONE,

GETAREA AOM w2Q M~qy!g INTE TO_____A~__ _T- _____fFE

aN __C. _ ________________________________GE-N-.Vi-UFF

Tmx ARCNT MOVE POINTER TO K *EGISTrR
BUC 00i RETURN TO MAINLINF

DA CA LI- TLO -PAPLST GET ADDRESS OF PARAMETER LIST
BPJ !DAYA CALL SYSTEM ROUTINE ________________

DATA 0 NOT THE FIRST CALL 50 0 HERE
A RN? 10a PROnJLEMS SEND ERflR MrSSAGE --

T~t ARNT MOEBUFFER SIZE TO ARCNT
mOZ AVJCOJ ALL DONE REIURN WITH ZFRV FLAG SET -

SUC GTAREA GO SET POINTER
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* ELIMINATE ROUTINE

* MOVFS ARFANAME AND OUALIFIER FROM RUFFFR TO atIMINATF PRAM I ST
* ILIVINATES FILE

_ .-t- .. .. . IE UL$ J_.

ELI" TMD O.K GET APEANAME FROM BUFFER
lim FlaST PUT IN PRAM LIii
TMo oK GET QUALIFIER FROM BUFFER

RN? 141 PROBLEM SEND ERROR MESSAGE
Uc_6_J_ RETURN

a ACCESS ROUTINE

. GETS LAST ACCESS DATE AND PURGE DATE.
* SUBTRACTS PURGE 0ATE FROM ACCESS DATE*

* RELTURNS. ______________ _____

ACCESS TME 17ok GET LAST ACCESS DATE
THA DTIME GET PURGE DATE
SAE SUBTRACT

.pvJC... JLC ... ___ .,_.1END

C
c THE FOLLOWING DISPLAYS FRROR MESSAGE FOR XDASAVE ERROR
C

40 WRJTE(3,O0o
400 FORMAT( ERROR IN SDASAVE RnUTINE CONTACT PROGRAMMER")

C
9_ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _

c
C__ ____ FOLLO.WING_DISP.LAYS ERROR MESSAiIRAE~M RO

_41 NRITE(3;119]V10 RATE -RON4i- ROUTINE CONTACT PROGRAMMER) -

C
C
C COMMON EXIT LOGIC
C_5VjEW~iD 10

_r S. RIAD(1O,O0)VARIABLE LIST
IF(fOF)GO TO 60

C WITE6pSO2)VARIABLE.LIST
C 60 TO 51
C 60 CLOSE 3 6

AND
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EXAMPLES SUBROUTINE DOCUMENTATION

SUBRUTIN G~T(TEMP)

CM -TITLE- G TDATE

CM DATE OF LAST CHANGES S NOV 78

CM PROGRAMMER I MeTAYLOR 9 JeCLAAR
-C PFVYTOM I a N- TFACUP

C F .- XPLA£NA.T O! QN -- L---I3jffSdJ8 F LC±LVERT AN LPL1±ARELLC AO0iIH
CF NAME TO A NUM'ERIC VALUE, THIRTEEN DAYS ARE

AflOyn TO TNL.ATF To mi LAw Fng rHFtI(TN FOR

CF DELINQUJENT TASK REnUESTS. CROSS-OVE TO THE
EF ~ IEXT MONTH ANAIOP YFAR TA TAKFN INT' A*rtJNT

CF
- CI. PAPAMETEPS - - - jTEMP . MAHA IC.ATNPU?,OhJTPUT OF DATES.

CI FORMAT I
.CI _

CI EXTERNALS iCALLED BY MAIN
CI tocATED IN TRTSmATN

D R9AK _ j ATES WILL NOT _&_ RF EYNT-A ~"

C DATA DEFINITION
INT!EG[R T PP(3)gVDATE(12r2)
COMMON /IPATE/YDATE

C- END DAT-A..nEl! INTTQ~ 1___ ________

C GET NUMERIC DATE FOO TEST IN CALLING ROUTINE
_DO 10 12 1'.!1

IFCTEmPC).EO.YDATE(Il)) GO TO 20
-0 - " TJNU E

WRITE(3#10WO TEmPCZ)
1000 FORMAT('0 MONTH GIVEN ('A4#') if WRONG 'e*W ENDING SffSSI0N')-_____

CALL. EXIT - --

C 'SETALPHA_ MONTH TO NUJMER.IC MONTH___________
20 TEMP(?)u
.- QD-N1 FOR TWO WEEK( CHECK

TEMPO )nTEMP()+13
c -CHE-CK 70 SEEJEIF T IS INTO ANOTHER MOtNTH _____

IF(TEMP(l).LEmY0ATE(I#2)) GO TO 9999
C. -_YES _SUQTRACT OUT FOR-DAYS INTO- NEW MONTM

TEMPCt)wTEMP()wYDATE(I#2)
C NCMENT MONTH COUNTER

TEMP (2) UTEMP (2)+
C CHECK TO5 It[F INTO NEW YEAR

IF(lEmP()eLEs1l) 00 TO 9999
_A;O_ TO YEAR COUYLTER (WILL NOT WORK FROM 1999 TO 2O00)1
TEMP () E HP (3)4

C_ ENP. OF DATE ROUTINE
9999 -RETURN
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EXAMPLE# LIBRARY SUBROUTINE DOCUMENTATION

Cm TTTLF 2 jUIRTN
CM
CM ENTRYEPOIM-T$ .. .J_?N
CM
CM LU!RA.RYN2A"L - ____-FPLTR
CM

-CM DATE OF LAST CHANGE, A MAY 77
CM
_-M PROGRAMMER _ KARL W A.S-

CM
CF E XPLANATION , THE BUFFER STARTING AT IRUFF AND FOR NEHAR RYTFS LONr
CF IS SCANNED LOOKING FOR A VALID DATE ANO TIME IN ASCII.
CF THE nATF IS CONVERTED TO A BINARY WnpQ AND THF TIMF IS
CF CUNVERTED TO AFOTHER BINARY WORD, THE APPROPRIATE

__ _ ___ . STATUS ISAETUR!ED_..THE DATE CAN -fI ELHER IN NTFRrnAT
CF (E.G. 24/01/77) OR CONVENTIONAL (24 JAN 77) OR JULIAN

- {F ,.iLO2 __ ME 7lS IN HHIMMtSS AND IF NON 3IS GIVEN
CF .THEN 12100100 IS ASSUMED.

_CF
CF OVERVIEW SCAN THE BUFFER
CF .. ..................... . - F T ,FORM L JULIAh

CONVERT THE DATE TO BINARY
S.. ...... CONVERT THE TIME TO BINARY

CF RETURN
CF IF THE FORM IS D/MM/YY OR DO/MmM/YY
CF IF THE YEAR IS LEAP YEAR
CF -F THE MONTH TS LiA.ER THAN FEB.
CF ADD I DAY TO TOTAL DAYS IN DATE

CF .. .... _ COQjV RT DATE TO RINRY
CF CONVERT TIME TO BINARY
C¢F RETURN
CF

CI PARAMETERS t_ INPUTI
0- IBUFF - BUFFER START ADDRESS WHERE THE DATE/

Cl TIME IS LOCATED
CI NCMAR * LENGTH IN BYTES OF IBUFFI 14 FORMAT

Cl OUTPlITI
CT __ L IN IBI() I BI.ARY DATE
Cl ISIN(2) I BINARY TIME
C! ISTAT 3 STATUSI RANGE -6 a Of 14 FORMAT

°* CI

CI EXTERNALS * CALLS FSCAN I LOCATED IN SYSiUSER LIBRARY
cI
CI REMARKS AFTER CALLING JULBIN, SUBROUTINE JULIAN MUST BE

cl, CALLED TO CONVERT THE BINARY DATA TO JULIAN
Cl OURMAT, LEAP YEAR CALCULATIONS WILL BE INCORRECT
I --- - I4G[NNING WITH LEAP YEAR 1q6o

•PROG JULBIN 6
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SUBROUTINE JULgINeI8UFFI9INNCHARISTAT) 101
C- - - - -. '0

C++...*+... ... 44 ... ............ 103
QjMENSJ0N IMONTI4,12). TEXTtI1.1TARLEI121.TBTNVtiTOEL!mfI 104

C 105
-- .DAI - 1O~IL' A4L..F~tA.~AR2±A~t t 111h
$ MAY 1,'JUN ',1JUL ','AUG to 107

* ~ ~ ~ ~ _1 ... 'E aOLLhV IsIDEr I/ ICA
C 109

-DATA 11A~n t~9~~nlIlItL17tlll~~i~I
C11

- .DAT.DEC',_ I Z4JCOLflN.' I I Ila
DATA InFLIM It/ 1/ 113

-. -Ilap

C FINJDING OUT IN WIHAT FORM THE AUFFER 19 IN 115

CALL FSCANC'SCINITI.NCHAR,IRUFF) 117
-. CALV!SBCAN('OL-'L± IELIM.TREGA) Ila_______

CALL FSCAN('GTDTSPSJfDISP) 119
* .~LL!CAIEX!1~iA..N~J±J120

C 121
C I T f FORM IS IN JULTAN( YR-DAY) GO TO 7o12
C 123

-- PF(LENGTH *II.Lit 7 124

-FORM. MUST NOW-E IEN DAY-MONTH YR 126
C 02 DEC 75 127

C02/12,07S 126
CALL FSCAN('STDISPI.IDISP) 129
CALL F1A(NM[,LA,3tL0,!4~
IFCIDAY .6E. 32 *OR. TQAY *LE, 0) GO To 990 131

C IF THE FORM IS IN Ofl/MM/YY (02/12175) 133

CALL FSCAN("'GTDISP'DIDISP) 135
CALL FSCAN(1NUMRER'v ' jON*NN !rLENGTH) - ___

IF(IMON *LT, 0) GO TO 2 137
.IF(IMON *EQ, q _,OR!,_ION *GT.L 12) GO To 991__ 138
ITEXTrI) u MONTM (IMON) 139
GO TO 3 140

C lot
C If THE FORM IS an "MM Yy-0 Ou E1 I. ___________-_ _ L42

2 _ CALL FSCAN(ISTDISP'I!!iTSP) - a4'
CALL FSCANC'TEXT1#ITEVT#LFNGT4) 145
IFCLENGTH *NE, 3) GM TO 991 146

3 CALL FSCAN('NLJMqER',IYRNNUMLENIGTH) 147
IF JYR *q~q )9-R IY T GO TO 992 146
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C 149
-- OEJnix.N46 jIF Ygkt3LJAP YF AR tg

ILEAP a 4*J 153
1Ff TYR ,FI, TIFAPI CO TO 'to q

5 CONTINUE 155

C NONwLEAP YEAR CALCULATION$
_c 157

00 10 1 a via2 159
IF(ITXT(l) -FQ, IMONT*4fI) GO TO 20 11.0

10 CONTINUE 161
G0 Te9I162

20 NDAYS a ITABLECI) * bAY 163
IY~a!Y *tZ*j1J%4

ININ(1) a IYR + NDAYS ths
no TOR go&

C 16?
~ ~AR.ALLA T 1N 8A

C 169
__3.D4Ak I ._Ld? 170

IF(TTEXT(1) eEO. IMONTM(h1) GO TO 50 171
40 CONTINUE12

GO TO 991 173
__0 1A T~2 aY IDAY + 1 I
NnAYS a ITAPLECI) * IDAi 175

AYR JYR* ~~J *____________________________ 1___
I8IN(ljdI Y9 + NDAYS 177
GO TO SO17

C 179
C LJ!TME ATE 13 IN JULIAN FORMAT(YR.DAYY loo-____ 10
t' 161

-0 OLL FSCANQ_3TT3P,LqjAP) 182DL
CALL F3CANCISTcHARloIDEC) 163
CAtL PSCAN(INIMSERI.IYRNNUH.LENGTH)18
IFCIYP *GT. ;99 *OR* TYR sLTs 0) GO TO 992 165

--CALL FSCAN(' NUM8ER'lIDAY,NNUM,LENGTH) 186
-IFCOAY *G 366 .OR, IDAY ALT, 0) o0 TO 990 1$?

_ hINt!1. a TYR *C2*.16) + bDAY 186
C 189

PICKIN4 UP THE TINE (HRENIMISEC) 190
C 191
60_ CALL PS-CAJOSY&ARL.1O 0~L)~--

CALL FSCANC NUMBER',IMR#NNUM*LENGT4)19
__ IPC1NP.LT0 OR. 14R GT. 24) GO TO 993 9
CALL FSCANJ NUk "Af,NIN,NNUM,LENGT4) 195
ZFCMlN *L?q 0 OR NI4 .0T. 60) GO TO 994 196
CALL PSCANC'NUSEAVVISEC#NNUM#LENGTN) 147
IMCSEC qLTe 0 90R ISEC *GT, 60) GO TO 995S- 196
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IBINCZ) a3b000 * 3R+ b00 MI14N + 10 *ISEC 199
I STl--m 20

-- RETURN 201

a202

C DEFAULT Of NOON FOR THE TIM4E 203

90 IRIN() a 36000*12 205
- ___206LT 70n

RETURN 207

C ERRORS IN BUFFER PASSED 209

c 21a

C INVALID DAY .1 211
-.C IW.ALlD 04PH a -2 212
C INVALID YEAR a -3 213
- RNVAND MR 2 a 214
C INVALID MIN a as 215

c NVALJD SFC a w6 216&
C 217
? I5AT a at 218

RETURN 219
C L...AL kla -2 220

RETURN 221
992 ISTAT a3 222

RETURN 223
993 G IP .j~ O9

ISTAT a - 225
REIURN -- - 226
ISTAT a -5 227
RETURN 228

995 ISTAT w -6 229
. RETURN ___
END 231
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USER'S GUIDE PROCEDURES

1, PURPOSE

Give a *noi deIceiotion Of the OPO9P&m Stating its PUPseOS and
.... iuactf or,

4 - I-.P-U-T

DesePrhm th Input nlrtiu4ng faemAt. gantmnt. 4nput madig. and

seauencinmg

3@ OUTPUT

Describe the cutout Including format* coneteto and Output media.

4, OPERATING PROCEnURES

List the step by steo Procedures reauleed tol

I. Initiate the Program$

2. Maintti overation.

3. Tepminate and restart the PrOgram,

Giv-e-anocerational ewample,

5, RESTRICTIONS
D@.eP~bI eny 9-c-tt fnl uch a. site of input, computer PenCessOp

ueedf system Soec trgau__ ode etc,

__6L__APPLICABLE ERROR MESSAGES

.. it_an__.or, meosane which may be dlolayed due tO improPeP nput.
file §evaeeation errorP etc.
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4-PI ASSEMBLER USERS' GUIDE

.I -PURPO1SE

The &]Or obletive o the A.P! Apsembler rewrite prolect 4 to
allow complete ProcesSing of £-PI programs at SMALC, At this time#

- - l _y fltaxi nae lPa _._ kl a tsebxsrjjt- fat ume Thv ta
accepts an Ordinary 4-PI Assembler input file and create* frOm it a

_ uyntaxed endc1os$ -- trtct&LC atinQ of the Input, Far re1et.

documentation on the use of the assembler, refer to the IBM CP-2
,mA 4wPy manuals

2,-. INPUT

_--Ti assembler accoot. th seim. eInput -a the nceae magehmblo with
the following exceOtionUU

!. The JCL cards ore not needed end are ignored if found in the

IfID~ ~ ~~ _ _d st _________________________

&- The -Updet -Poc-JsOr INCLU Ut _of in mtA4 am n mtkdh&a

fflename. OefaUlts aee met to the User volume and no extension,
The icil,,le- file. must be ntapens on tke Treedeta .vrem and
all member name cards must be deleted from the data etso

OUTPUT

The OutOut conSistS of the assembly listing Including error messages,

____ nJm mmessaeqS* error summary, nput file deseriotion, cross re-
ference dictionary, external symbol dicti0narv special remark$
c a rds t adt &b -0 -- c"tapS.-_______-____________

4m- OPERATING u_ ____UR_ _ _ _ _ _

__- .Lnitil PreParation Procedures

Before usi9 the assembler for the first time. It in espaary
to OpreaPe the Input file*. It is assumed that the main Inout
module is already located on Interet dat i,-- pw eve,

since most of the Ex8LKS reside as data sets In libraries at Ogden,
the user must retrieve these data sets for use oa the Enterdata,
A separate file Is needed for each EXBLK, end the member ame
caPds _must t deedsqT2ele fWles may be given any Intrjtj __ ___
fileneme. If minimal text editing of files Is desired,
the above file. hkOuld be amed using the user vOlump
the name from the INCLUDE carde and no extension. If these
defaults are not used, the user must modify any INCLUDE card In
the source file to Indicate the mew filename,
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4,2 OPERATION

The 4ePI Assemble r 40 a "oneinteractive tak, It is called by

-- h j I I Ja "sAtVq.jit I

ASMPI fianlamol fMl&nAm02
*

where

fileanme2 is the useP's output file

Options for the output file Orel

...... .. f e- output 0go to the specified file
___ _ __j _ __ ou±Dut ul ia MOlavgd on the CRT *creen

3, a - Output goes to a null device
4, blank 0 outpUt come to tho UpMPIS Aafault lfal film

-led____fsA _ Jts isJ. displayAd OJ. RLt R T a ee A D 11 a w lIa

__ND OFTASL 0 __oeImbi n.d lfh o prop.
END OF TASk 2 Assembled with wPnings Only
END OF TASK A Assembled with erraoi

__gra te ole _ hf1Ltqwtj .isshort examp~le of QLr g "I"
and am INCLUDE module with commentst

SOURCE
//R|RJbGNSJOe (A354,110pMMEC), 'OoP'* CLASSE
I/SYlIICR SYSIN DO *

. .//CPASS.INCAD nn *.._
ASSEM ANSSG

The above card$* all JCL end the ASSEM card are treated as

__Omment4 and are gaored.

-- ENTRY DVY____
EXRN VSHTFT

GAMHSOL EXbLK .....
INCLUDE GAMROL

Nodule GAMBOL must have been brought beck from 0gden Seoarated

injto ijtg own f I 1#..ppj on tht -ef t _djs~5c The___
filename must have blanks In the extension.

FCDR 9588 I

... . . 081 6 .... . [ K eLK ... . . . ._ _ __ _ __ _ __ _ __ _

* INCLUOE FOi1IOB16,SPC/G
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Module 10816 has been fully described as residing an disc FBO

USING NLOCAL2,1

Include MoOulet All member mime cards must be deleted when
.-cpeatin.__ the .icludA file.

GAMBOL EXBLK DATE 69.192 8 SYSTEM
LASTXR2 RSSH I

. ...__ __a A mO ate- qmI t-isr._ for larOe modules (ex. Afi&NSGNr' is t%
minutes.

L.RSTRIiJ.DNS

___ Ja -ma~xjmu~m nu~t o Anbel sa lowed is 2000.

-2.. .m-;X T 4muflm nufm-her of MACRO aa1owed__8 __ @_3_4

3. The maximum number of Included files is 9.

4J__- kRRO MESSA.GS ___

TWOjty~es Of errors are ifd4gd by the p.smbler~ The rs J___
Plaso bad file 10 tO the CRT screen, givima the Wile involved and
the 1/O status. This type includes errors such as assignment errors

for the imput or output file, The second type of error is for sYtaw
errors and warins I_ These are me Ped into th M Output listiM and
appear, begimfmiMo- i n C01umn 2 as followal

WARNING *-- 4 COLUMN 9 NOT BLANK
* ERROR 3.- 3 MIJLTIPLY DEFINED LABEL

W__ -rmnns and Errors_

I@ SHORT INSTR DOESN'T FOLLOW A SKIP# COMPARE OR MODIFY STnRAGE
2, LONG INSTRUCTION GENERATED IN EXBLK

3. SHORT INSTRUCTION GENERATED
4, CMLUMN 9 NOT BLANK
So SHIFT VALUE TO LARGE -- HAS BEEN SET TO MAXIMUM

6. ENTRY OR EXTRN DEFINED BUT NOT USED
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'I - E7 rot i- s

-., 'IEGAL OPCODE
.... .. 4 LLEAJ.ABEL- N LOCATION FIELD

3s MULTIPLY DEFINED LABEL
LARIL TARLF IIMIT EXEEFnED

S. ILLEGAL CHARACTER IN COLUMN 15
... -ILLEiALL.ABF IN VARTABI F FTFL

7, UNDEFINED LABEL USED

9, UNDEFINED SET OR EQU LABEL
10. TLLFGAL NUMFRIC SPFIFIrATION
it, INVALID SHIFT VALUE

1 -IA LDI ND EXBREG-I -T E R____
13. INVALID HEX MASK
III tA1.EGAL VARIABLE FIELD FORMAT
IS, ILLEGAL MACRO NAME SPECIFIED
1_A. MACRO NFSTINC FXrFFDS to IFVFI
17. MORE THAN 1o PARAMETERS USED

___1. PJvAJ.IO M-ACRE)APGumFNT
19, MACRO TABLE LIMIT EXCEEDED

20. ~ ~ ~ ~ ~ -A MACRO, F XKML P~kBtQ~.~ rl)YAaLLCOnE
?I. INVALID IFF OR IFT INSTRUCTION

-- 2- INVALID GO TO OPERAND
23. INBLK OR EXBLK DEFINITION EXCEEDED MAXIMUM SIZE

____l, D)EC OR -RCd_ N.ATA TRUNCATED___
' S ILLEGAL COMBINATION OF INRLK, EXBLK

... . . . . ..... . ...... .. _ _ _ - - - _ _
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FEASIBILITY STUDY PROCEDURES

Daftep4hs the 0.4atiftg pahkt*.

______PRFNT IMPLFMFNTATION

~Deae-Ibwhat is euPbront1V avallble to handlea ths prehsm.

I tlUTTnNSf

~4 i tot tsaY*1 able salutions- For aaah salut4jan, fn1ui t J jjwot.

AL~io~k. slutlom wags PO*!haele

2) Wihat affects it will have an tha geinaral usaps

Wh*.Mat th -o mpptAl Lhliija s 5will ha,

41.TAAAm*.eti n man hours and lpaehinp houps.

4, RECOM#4ENDATIONS

- -St atlt .Y L soIiitJ onIL-mokSt-fasib1le
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TCOPY2 Feasibility Study

1. Problem-

. . fOPY? under wTR03 w41 net nrnieas the headma #4 am an tnos .Prata
under MTRO2.

20 CuPrent Implementation

When accessing tapes created under MTR02. TCOPy2 must be implemented
. JjnQ-haa d _me a. A user must user the AnV Pammam to nbdittan the
tape at the Correct file.

3. Solutions

1) Modify TCOPY2 to Ignore the aCCount number field in the heeder
e_ %& Oh mehlaS WAS F4jiUtlei.4 with the 4rignatl nphnPAmmP

who sugnested that the Chance Could be easily implemented. The
general-yser wou1d . able touse the FIND eamm ind to lcatea
file On the tape and then Proceed with a READ eomma~de The time
¢ost wll 3-0a9O mshoJIr. And 20 machimn hour.

2) Us__i e A tyrent imlen entation. This eaouires the Users to first
use the INDEX command to disolay a list of all files on the taPej
the count tihecuumne both. oefde !__idijn ._ .
filesp and use the ADV command to advance the proper number of
filesi then switch LtaNOI4EADEP mode andi proceed wfth jEA___
command.

3) Recommendtions

It is recommended that TCOPY2 be modified, This mOdification will
Make tape file acnuisiton less comslse User.
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PREDICTIVE SOFTWARE COST MODEL

PERSONNEL DESCRIPTION DATE: 28 Sept 1979

DESCRIPTION OF SKILL LEVEL AND TYPE (AFICS/CONT) OF PERSONNEL MAINTAINING THIS PACKAGE

Below is the official position description for a GS-12 Electronic Engineer
(Computer Systems). This description outlines the basic requirements of the work
to be done, whether performed by Civil Service or contractor personnel.

I. INTRODUCTION

See functional statement filed in Official Position Description folder and the
Sacramento ALC Organization Directory charts. Incumbent of this position serves as
an Avionics System Engineer responsible for accomplishing software and systems
engineering projects/tasks for avionics embedded computer systems, their resident
Operational Flight Programs (OF~s) and their support systems for the F-111 and other
Sacramento ALC prime aircraft systems.

II. DUTIES AND RESPONSIBILITIES

1. Develops, coordinates and carries through to completion blocks of work of
large scope containing many phases of which two or more phases each contain several
complex features. Plans and conducts research, development, or other work for which
precedent data, criteria, methods or techniques are significantly inadequate, are
controversial, or contain critical gaps. Develops or originates completely new
features, in addition to improving, extending, or validating currently known pre-
cedents, data, methods or techniques. In accomplishing the above incumbent is
responsible for the development of modifications ana changes to complex aircraft
digital avionics systems, their Operational Flight Programs (OFPs), and laboratory
support systems (e.g., the Sacramento ALC F-111 Avionics Integration Support Facility
(AISF)). In addition, incumbent is responsible for the investigation, analysis,
evaluation and reporting on avionics system performance, problems and new requirements

2. Develops and carries through to completion complex changes to the OFPs.
Uses the F-111 AISF to analyze and evaluate OFP requirements in order to develop
optimum implementation. Investigates potential solutions to system problems/change
requirements considering tradeoff analyses involving implementation costs, algorithm
developments, timing requirements, memory size, hardware/software integration
requirements, support equipment, personnel capabilities and limitations, data package
development and overall magnitude of the effort; and translates these change require-
ments into engineering specifications and tasks. Designs the change mechanization
and integration; develops the programming code; and debugs, tests and documents the
results. At all times assures aircraft system integrity and compatibility; and meets
resource allocations, performance criteria, cost and schedule.

3. Establishes formal test requirements for OF~s; develops and implements test
plans; conducts detailed tests using the full capabilities of the F-111 AISF and
instrumented flight test aircraft; and analyzes, evaluates and reports test results.

4. Serves as project engineer for the design and development of changes and
modifications to the AISF hardware/software resources and other avionics support
systems. Provides system engineering support and assures compatibility with the
aircraft avionics, digital computer complexes and OFPs. Establishes change require-
ments directly with the AISF and avionics support systems users. Prepares change
specifications and plans and schedules the complete development and implementation.

5. Conducts studies and evaluations of systems in acquisition and determines
support requirements. Performs 2612 studies, prepares Computer Resources Integrated
Support Plans (CRISPs) and participates as a member of Computer Resources Working
Groups (CRWGs).
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sent 1979

6. Prepares contractual engineering proposals and associated specifications
and work orders.

7. Monitors and maintains close liaison between contractor and Air Force
activities associated with the engineering support of digital avionics, embedded
computer systems and OFPs for Sacramento ALC prime aircraft systems.

8. Reviews, evaluates and advises on the effectiveness, technical adequacy
and suitability of work and proposals of others related to digital avionics and
OFP support. Evalutes more complex vendor proposed modifications for requirements,
feasibility, completeness, accuracy, cost, and operational and logistics impact.

9. Consults, coordinates and attends conferences with other service
activities and higher headquarters on matters pertaining to avionics OFP develop-
ment and support. Makes recommendations to higher authority for changes to
policies and practices, based on knowledge, experience, engineering studies,
observations, and reports received from service activites, and defends Sacramento
ALC's findings and recommendations. Travels to contractor or other government
facilities to review engineering data and render opinions and decisions which are
normally unreviewed; maintains liaison with other government activities and con-
tractors in order to exchange engineering data and to maintain a current knowledge
of the state-of-the-art.

10. Independently determines logical approach to solutions of major associated
avionics OFP development and support problems. Carefully weighs the advantages of
increased systems reliability, maintainability, etc., against time, cost, com-
patibility, and safety of flight. Makes and evaluates proposed changes to the
system software on the basis of established hardware/software interfaces.
Establishes supporting projects Vwith other engineering personnel and directs the
integration of auxiliary projects toward the ultimate objective. Scope of project
effort is broad in that all projects consider, as applicable, the mission of the
aircraft; functions of associated avionics systems (weapon delivery, navigation,
reconnaissance, radar, instrumentation, etc.); communication/interface requirements;
flight test; computer program documentation and configuration control; and vali-
dation/verification of the software. Applied research, special investigations,
statistical analysis, etc., are a normal part of the incumbent's effort in accom-
plishing his duties and responsibilities.

III, CONTROLS OVER WORK

Incumbent is under the supervision of the Section Chief and receives technical
direction from the functional group engineers and other senior engineers who give
assignments in terms of broad, general objectives and relative priority of work.
Extent and limits of assignments are mutually discussed. Incumbent works with
considerable freedom from technical control in selecting and establishing the
proper methods for attacking and resolving complex features and otherwise carrying
assignments through to completion. Controversial policy questions are resolved by
joint consideration with the supervisor and functional group engineer. Completed
work is reviewed for adequacy in terms of broad objectives of the work and for

compliance with Air Force policies and regulations. Decisions and recommendations
based upon application of standard engineering practices are rarely changed by
higher authority, except for reasons of policy, public relations, or bidgetary
consideration.
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CONTINUATION SHEET DATE: 28 Sept 1979

IV. OTHER SIGNIFICANT FACTS

1. Fields of Engineering: Electronic - 55%, Computer Science - 30%
Aerospace - 15%

2. in addition to an extensive academic and professional knowledge of
sciqntific and engineering principles, it will be necessary for the incumbent to
possess a special faculty to do successful applied research and establish authori-
tative criteria based on sound engineering principles used within this section by
joint consideration with other engineers. At most times, the incumbent will be
responsible !or several projects requiring difficult and advanced engineering work
of a high degree of originality, therefore incumbent must have a thorough and
detailed knowledge of avionics digital systems, (e.g., inertial navigation systems,
fire control radars, stores management systems; digital controls and displays,
etc.); aircraft embedded computer systems; real-time operational flight software;
laboratory support systems to include real-time simulation systems, host computer
systems and avionics system hot mock-ups; software configuration management;
software documentation; OFP testing, - luation, verification and validation; and
aircraft performance and operation, s, :ifically in the areas of navigation and
weapon delivery. Must be experienced and knowledgeable in real-time programming,
mathematical modeling, computer architecture and programing languages.

3. Incumbert must possess a high degree of professional judgment, skill,
initiative, planning and leadership ability. Also must possess ability to maintain
effective personal work relationships at all levels and to justify and sell his own
professional viewpoints in conferences, engineering reviews and with fairly large
groups wherein conflicting points of view are represented. Requires an intimate
knowledge of functions, organizational structure, jurisdictional responsibilities,
etc., of USAF and elements thereof.

4. The incumbent of this position must be capable and willing to perform TDY
travel in accordance with the Joint Travel Regulation.

5. Supports and takes affirmative actions in furtherance of Equal Employment
Opportunity in all aspects of personnel actions, with special emphasis on Upward
Mobility and other special programs.

6. Position requires a security clearance of Secret.

7. Performs other related duties as required.

8. Subject to call during off-duty hours.

9. All personnel will share in the responsibility for a sound industrial
6ety program. Incumbent is required to comply with all applicable safety

directives. Unsafe conditions are to be promptly reported to the immediate
supervisor.



PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES DATE: 28 Sept 1979

BUILDINGS:

10,800 ft.2 of standard computer-type facilities.

1

112



PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES (Cont) DATE: 28 Sept 197
COMPUTER FACILITIES (Type. Quantity, Application, Cost & Usage)

The basic equipment in the F/FB-1l1 Avionics Integration Support Facility
is as follows:

Cost
Equipment ($ million)

Dynamic Simulation System (Harris) 12.0
System and Software Engineering

Flight Test Data Reduction (PDP) 1.5

Off-line Computer Support (Interdata) 2.0

Integration Test Equipment @ 1.7x3 5.1 (replacement
Original cost - $800K each cost)

Subsystem Testers (11) 3.5 (replacement
cost)

Avionics (loaned out of spare assets) 12.9

F-lllF/Pavetack Dynamic Simulation 2.6

39.6
To be added:

F-l1lA/E Hardware 1.6

41.2

Vendor support on the Harris, Interdata and PDP computers costs $308K/year
plus $126K/year for expendables and prototype hardware (split 50/50).

I
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CONTINUATION SHEET - COMPUTER FACILITIES DATE: 28 Sept 19' 9

INTERDATA 8/32 System
(Data Reduction and MIS)

2 Processors 1 megabyte each

8 40 mb disc drives (4 switchable, 4 fixed)

1 300 mb disc drives

12 4 kb Floppy Drives

1 Line Printer

4 Mag Tape Drives

1 Paper Tape Reader

1 Paper Tape Punch

12 CRTs

1 IBM Selectric Typewriter

1 HP Auxiliary Printer

1 Tektronix Plotter

3 ITE (Integration Test Equipment) Static Simulator

L
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CONTINUATION SHEET - COMPUTER FACILITIES DATE: 28 Sept 1979

Harris/4 System

(Dynamic Simulator)

2 test stations

2 ADAGE (large display screen on test station)

6 processors - 80K' each

2 SAS (Simulation and Switching) Interface between Harris & test station

6 CMACs (Computer Monitor and Control) Interface between 4 pi computer

and Harris

1 card reader

1 card punch

2 paper tape readers

8 mag tape drives

1 CDC line printer

2 Versatic printer/plotters

11 CRT

2 teletypes

6 10 mb disc drives

1 40 mb disc drives

2 300 mb disc drives

I paper tape punch

11
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PDP 11/40 System
(Flight Test Data Preprocessing)

16K words memory

1 Dec Writer

1 Card Reader

1 1.2 Mbyte Disc

1 9-track tape drive

1 Paper tape punch/reader

3 8-channel brush recorders

1 CRT display

1 Versatec printer/plotter
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TYPICAL UTILIZATION OF HARRIS COMPUTER WEEK OF 23-27 July 1979

Time: Mon Tue Wed Thu Fri Sat Sun

0000

0100

0200

0300

0400

0500

0600

0700 ______ _ _ _ _ _ _____ _____ ____ _

0800 Harris Harris Harris
(Maint)

0900 IV & V IV & V

1000 GD IV & V

1100 IV & V

1200

1300 IV & V F

1400 GD
(Modif &

1500 Upgrade) F

1600

1700 MMECS GD F GD
(Backup,

1800 Archive,

1900 
_etc.)

2000

* 2100

2200

2300

2400
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SOFTWARE PACKAGE CHARACTERISTICS - SUPPORT SOFTWARE DATE: 28 Sept 1979

COMPUTER SOFTWARE FUNCTION ESTIMATE SOURCE LINES

INTERDATA 8/32 SYSTEM 166,957

UTILITY 42,841

SPECIAL UTILITY

AGERD 3,299

4-PI 6,764

MDS 2,525

FLCL 696

PLOTTER 4,754

OFP UTILITY 13,286

DATA REDUCTION 46,002

287,124

HARRIS SYSTEM 292,953

UTILITY 34,494

RJE 7,410

PLOTTER 7,580

OF1? 4,000

ADAGE 6,714

SAS 2,888

SIMULATOR 17,706

CMAC 13,674

387,419

PDP 11/40 UTILITY 5,177

DATA 22,619

27,796

Pages B-53 through B-71 provide a detailed listing of the support software.
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5 OFTI-A PE I t'E NTIITC A I V

C',RRENT AS OFt 25JAN79

Ky: a= HARRIS

1 : INTEPOATA
P a GENERAL YNANICS

X IN Ojuse

-- TEXAS INSTRUMENTS
DEC m nIGITAL FOUIPMENT CORPORATION
N/C Z NO SOURCE AVAILABLE
7F. z TEKTRONIX
\-; = vERSATEC

WAIT
RES : 'AINTENA'JCF RESPONSIBILITY

GEN/PES rGENERAL RESEARCH

INTERDATIA 8/32

UTILITY SOFTkARE

EST

C! NAME Rilp. MAlT SOURCE
PLTFP RES LINES DESCRIPTTON

ACCOUNT IH I 29q: INTEPDATA USAGE REPORT GENERAT!O.
APA ! IH AS. ALPHABETICALLY LISTS FILES FROM OISC PACK

CiPS T- * b34. CONVERTS CAPITAL TO SMALL LETTERS AND VISA.VERSA
CAnlN T Tw 162. HANDLER FOR THE CARD RFADER
CnPvFTLE I l W 7bS. COPIES FILES
COPVTAPE 6I IH 206. DUPLICATES PUNCHED TAPES

DocPRO *n I H 507. PULLS DOCUMENTATION FROM SOURCE FILES
ENTPY i Im jq3. COPIES DATA FROM MEWLETT-PACKADD TERMINAL

CASSETTE INTO A FILE
It'Ex I- I, 152. LISTS ALL OCCURRENCES OF A CHAR;ACTER STwTNr

. IN A FILE
LTliTNV *N. * u62. NOCUMENT INVENTURY PFPORT CENERATOR
L I

K 
7H H * 513. LIN

K 
BFTPEEN THE ItTEROATA ANO HARRIS CO-I'TEk

LTS
T  

I. I" 2?0. LISTS A FILE TO THF USER TERMINAL
,A 4niPS TH IH 2414. PEPSnNNMEL UTILIZATION REPORT GENERATO

Q

MICROFSH * * IH 291q. REFORMATS FILES 10 TmE MICROFICME PRWICESSIN6
. FORMAT

TC0PY I. T- ?2q. DUPLICATES AND VERIFIES "AGNETIC TAPES
PAR? I. I- 66. COPIFS AR? FORMAT nATA TO DUJNCW TAPE

W T i 19 H * 5. COPIES A FILE TO A HEwLETT-PACXARD AlIILTARY
.pol,.TER

*C IN * TH 10A. nIRECT BIT COPV TO PUNCH TAPE

REA"FTLE I- I, 54h. GFNFPATES A FOrMaTTED LIST FILE
PrCnvrP T * *. 376. ECOVERS FILE FarM BACKtP TAPE
U'AP t I * IS2. L:ST FILES FPOO mISC PAC

K 
ky .SED ,P,'
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CONTINUATION SHEET DATE: 28 Sept 197

TSUIujV . I H I H 10O6. 
4
AGNETIC TAPE INVENTORY PEPORT GENEMATIOn

REMiOVE . JH I 1k 212. SEPARATES CO
M
MENTS FROM SUURCE CODE

RESTORE . Ik I 255. REPLACES COMMENTS INTO SOURCE CODE
REOtESTS , TH * IH * 735. TASK REQIEST AND SCHEDULED REPORT GENEkATInN
RE-RITE , IH I 21 * AI. REWRITES AND REFORMATS DATA IN A FILr
SHIFT .. 6 * * 173. SHIFTS DATA WITHIN A RECORD
SORT . It IH 230. SORTS A FILE IN ASCEP:DING ORDER
TAPEDIR . IH Ii * 200. PRODUCES A DIRECTORY OF A BACKUP TAPE
TCOPY2 . H I 4 403. COPIES FILES
TI 1 . 1 ! 16257. PAGE-ORIENTED TEXT EDITOR
%-Rfl*JL .I , 1H 26). SETS HEWLETT.PACKARD TERMINAL CHARACTERISTICS
TLEST jI- 1 4 589. LIST A FILE 10 THE USER TERMINAL
TYPF TH IN 209. COPIES A FILE TO At IBM SELECTIC TYPEwRITFP
RITE I IH 224. COPIES A FILE TO A HEWLETT.PACKARD TERMINAL

CASSETTE

*'*********THE FOLLOWING CI'S APE CONTAINED IN THE SYIUSER LIBRARY*************

AS5IG , 1k * I1 4 R7. INTERACTIVE TERMINAL DYNAMIC ASSIGNER
DtTF . I. I . 68. GIVES DAY AND TIME
FrNDp1D, . Ik IN , 330. SEARCHES A FILE FOR CHARACTER STRING
FSCAI4 , 1 IN * 145b. SCANS A BUFFER FOR SPECIFIED DATA
LIS

T
ING . IH *I Sk4. GENERATES A FORMATTEP LISTING

RONDO" . IH . I * 15. RANDOM NUMBER GENERATOR
'I"E" I la . IH IISS. SIMULATES LARGE BUFFERS THROUGH PAGI"G

- *THE FOLLO'!NG CI'S ARE CONTAINED IN THE FORTRAN RUN-TIUE LIBRARY****.*****

$*?y IN 1N I Q. SCANS FOR DISC FILE NAME
,ENOFYD . IH IN 91. EXIT ROUTINE FOR S11BPROGRAM USING *ENTFXr
,ENDVAR . IH IH '2. EXIT ROUTINE FOR SUBPROGRAM USING EtJTVAP
Et4TFyD .W I * 233. ENTRY POUTINE FOR A FIXED PARAMETER SUBPROGWAM
.ENTVIR . 1H IH 1l0. ENTRY ROUTINE FOR AVAILARLE PARAMETER SU5PO0 RAM
'FSCAPJ . 1H I, 95. SCANS A SUFFER FOR SPECIFIED DATA (RE.ENTRANT)
FILvmc. IH Ili * 1?3. PROVIDES INTERFACE wITw SYSTEM SERVICE CALL

F* T * *7 (SVC 7)
Ft:4)TY *N 1k k 110, SCANS A BUFFER FOR A SPECIFIED CHARACTER STRIan
HVC HR IN IH1 P, TRANSFERS CHARACTERS FPOM ONE PUFFER TO ANnTHER

nTAL * * *

INTERDATA S/32

SPECIAL UTILITY SOFTWARE

ArE Pr,:

Slip. wAIT SOURCE
CI t-AME PLIEk RES LINFS DESCRIPTTOK-

ASSE-NLY * 1. , I * 32QQ AGrRn ASSE'RLE-

TOTAL * , *
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EST
!ip- MAIT SOLIRCE

C! 'A'
4
P PLT'R RS LINFS rIESCRIDTION

AS 1 * TI. I- , bS. u-01 ASSEMPLER

BFOll- T . * . bS. CONVERTS A FILE FOR TRANSMISSION TO a-PI
CFOQ' * I- IN 1 01I. CONVFRTS A FILE AFTER TRANSMISSION FWCM i-PI
ILI'K • I .1 * 293. LINK FROM IhTERDATA TO i.PI

TITAL • 67bA.

'rS (-ICROPvOCESSOP nATA SYSTEMS)t

EST
SIP- hTI1iT SOURCE

Cl 'JAME PLIFP RF5 LINES DESCRIPTION

PL 0 ,N 1: ?D08 INTEL 0080 CROSS-ASSEMBLER
MLPK IN I 4 IFROM ITERDATA TO MOS

TOTAL , ,

FLCL (FLIGHT LINE COMPUTED LOADER):

EST
Slt.1- MAINT SOURCE

C 'A"E PLIFR RES LINES DESCRIPTION

F - I9 7. IH 270: CONVERTS FILES F0 R TRANSMISSION TO FLCL
FLI"K * IN * I2 * LIb. LINK AETwEFI INTERDATA AND FLcL

TOTAL * * 6-6:

PLOTTER (TEKTROHIX)

EST

S VP IATT SOUQCE
CI N'AE P( IEI DES LINES OESCRIPTIO:

PLOT 10 * TEk * TEk,
LIP IN 379S. ROUTINES USED TO CONTROL THE PLOTTEP
PLOTTEP TH • t I- OS9. ENERAL USER PLOT GENERATInR

TOTAL * * * £7s
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ItTERDATA 8/32

SYSTE
M 

SOFTKARE

EST
SUP. MAI NT SOURCE

CI NA E PLIE
R 

RES LINES

bACwuP . TNT *INT/IH. i751. COPIES DISC PACK CONTENTS TO AND FROM NAG TAPE
OSEDIT I NT *INT/IN. 2Q38. SYSTEM TEXT EDITOR
BDOTPNCH INT .INT/Iw. AR2. GENERATES A PUNCH TAPE KITH BOOTSTRAP LOADFw
CAL . INT *INT/1H. 9b7. ASSEMBLY LANGUAGE ASSEMBLER
CAL'ACRO . ItT INT/IH. 3870. ASSEMBLY LANGUAGE MACRO PROCESSOR
CUPl6  . TNT .INT/IH. 26. OBJECT-LEVEL SYSTEM GENERATOR FOR THE 1b-1T

PROCESSOR
CUPT TNT :INT/IH: otI. OBJECT.LEVEL SYSTEO GENERATOR FUR THE 32.@!'

S* PROCESSOR

DISCOUMP IN , 2621. UMPS THE CONTENTS OF A DISC PACK IN HEX
DISCHECv TNT INT.IH. 3076. CHECKS DISC PACK IfJTEGRITY
OTS!INT INT Tk T.IH. 1967. INITIALIIfS DISC PACKS
DISKonD t T.NT IN 

,  
176. MODIFIES DISC PACK CONTENTS

DUMPRTNT IN .INI.IN. 2035. PANIC DUMP (FOR AFTER SYSTEM CRASHES)
EDIT3? IN

T 
jtJTII

t
. 525. SYSTEM TEXT EDITOR

FORTRAN TNT *INT N/S . FORTRAK' LANGUAGE COMPILER
HASP TNT .IT/IH. elQb. ALLOWS REMOTE JOB ENTRY
IFTRAN GEN/.GP/IH . 1918, INTERPRETER OF STRUCTURED PROGRAMMING OF

RES . FORTRAN
INITSPLC TNT .IN8T/.TH. 18. INITIATES THE SPOOL OUEUE
LIBLOR INT .INT/IW. 2474. BUILDS AND EDITS LIBRARIES
MTP' ITNT .INT/IH. P2b3. MULTI-TERMINAL MONITOR
oScnpy INJT .INT/IN. 1907. SYSTEM COPY ROUTINE
PURGE I, .IN , 17, ELIMINATES OLD FILES FROM A DISC PACK

SPOOLEP TM *IHw 1653. ALLOWS USER CONTROLLED INPUT TO THE SPOOL nUEUE
SRCIIPDT IN

T 
.INT/IM. 22Pl. CREATES AN[ MAINTAINS SOURCE FILES

TET3 TNT .INT/IH. 5638. 0S32 TASK ESTAFLISHEP
TuT TNT ,INT/IN. 961. TASK FILE PATCH ROUTINE

kCS *INT .Iu:T . 3al3. WRITANLE CONTROL STORE SUPPORT SOFT*ARE

CSAIOS TNT *INT 6 0U"7. ASSE"BLY LEVEL DEBUGGING TOOL

*****TiE rDLLnOTNrG ARE SYSTEM LIRRAOIES, ANT) CONTAIN TOO MANY SYSTEM ROIINTI,:E.
TO ANNE AKQ DFSCPIBE SEPAPATELY.*****

DRIVER TNT .INT/Im. 27063. PROVIDES ALL SYSTE' DRIVER ROUTINES

SYS , TNT .U,T/I. 3 A17. PROVIDES ALL SYSTEM MODULE ROUTINES

**,TmF TKO PwFCEDING LIRRARIES CREATE THE OPERATING SYSTEM

FORTRAN * TNT IT/TN, 21179. OPDVrDES SVPPORT FIR THE FDRTPAN VI LA'GJAk E

RUN-TImE * * .!T MATHEMATICAL FUNCTIONS, I/I FACILITIE$,
, *, , A" RFAL TIMF INTERFACES.
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CONTINUATION SHEET DATE: 28 Sept 1979

TOTAL 1 6 6lW9;7,

INTEODATA

OFP (OPERATIONAL FLIGHT PDOGRAM)

U1TILITY SOFTWARE

EST
SUP- MAINT SOURCE

CI NAME PLIER RES LINES DESCPIPTION

ADDND- I" :IW , 2375: CREATES AND ADDENDUM TAPE
CHKAS * IN .1k * 790. UPDATES 'NAS" VALUE IN KEY-INS FILEEL.MOFP * IN .1k , 224, ELIMINATFS UNUSED OFP DOCUmENTATION FILES
GENOFP * IN 4.0 .'e u GENERATES OFP DOCUMENTATION FILESINTOFP * IN *I' * IS, INITIALIZES OFP DOCUMENTATION FILESKFILE * IN .1k * 95. ENTER HEX ADPRESS IN 2,K

m 
OFP DOCUMENTATION

, • FILE
LSTOFP ,IN :. , 2211. LISTS ALL OFP DOCUMENTATIUt' FILES ASSOCIATES

* N WITH A CHANGE CYCLE
OFPOATA *IN .1 2732. READS AND PUNCHES OFP PUNCH TAPESREFILE IN .I * 64. LIST EPRORS AND WAP4INGS FROM OFP ABSOLUTE

S. * LISTING FILE

**.*******THE FOLLOWING OFP CI'S ARE CONTAINED IN THE OFP LIERARV****..t.*

ART7IN * IN :I-k 3A7: CONVERTS AN ART FORMAT FILE FOR THE 4.PI
R t . * * TO BINARY IN CMAC FORMATAR7NC- *IN . 3p4: CPMVERTS AN ART FORMAT FILE FOR THE NCU TO

* * TO BINARY IN CMAC FORMAT•INNEX . IN 207. CONVERTS LOW 19 PIT$ FROM BINARY TO HEXBINOCT IN . , 212. CONVERTS LOW 12 RITS FROM FINARY TO OCTAL
BINNCU *IN .1 , 308. PRODUCES NCU PUNCH TAPE8IN~PT 2 95 .k , aq5. PRODUCES COAC PUNCH TAPE FOR THE m-P1HEX4, * TN .TH I 230. CONVERTTS TWO HEX WORDS TO ONE PINARY WONpHEXPPT ,IN IN * 318. PUNCHES a FRAMES OF TAPE IN &.P 1 FORMAT
JLLIN * IN 231, RETURNS hATE AND TIME IN BINARY
JULIAN , T. .IN , 24O. RETURNS DATE AND TIME IN ASCII
OCTRIN *H .10 2n7. CONVERTS Too OCTAL wORDS TO RINAPY
PPTTIT * IN .I

w  
3 47. PUNCHES MAP.READABLE PUNCH TAPE LEADER ANDRPTPIN , .w l , .0 TRAILER

1N .IN :I 30A READS A u-P7 PUNCH TAPEP0*1,cU IN .1w , 3(3. READS A NCU PUNCH TAPE
SORT * 14 1263. U!1IVERSAL SORT ROUTINE

* .
TOTAl * . * 13286.

I ,TERDATA

[)ATA PEnUCTION
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CONTINUATION SHEET DATE: 28. 192t 11 9

EST
SUP. MAINT SOURCE

Cl NAME PLIER RES LINES DESCRIPTION
----------- ...... 7.-o -- ..-----------------------------------------------

ACILBL * IN IN * 238. CREATEs IBM STANDARD TAPE LAPELS
ACILIST * IN *IF * 421. LISTS ACI FORMAT DATA SETS

ACIREAD * IN *IH I ISS READS ACI FORMAT OR Tom V FORMAT MAGNETIC
* * TAPE

CLFORO * IN :114 1919. REFORMATS TSPI OR ALAST PAVE FLIGHT TEST
T ,* DATA TAPE

ENGIST * IN IM 5808. LISTS THE REFERENCE DATA FILE
GENFILE 1 #N .IN 1030. CREATES CARD IMAGE INPUT FOR SMFILE
LABEL * IN o114 251. CREATES IBM STANDARD TAPE LAPELS
MERGE , 7N IN I 2SRS. MERGES FLIGHT TEST DATA AND GROUND-BASED

. INSTRUMENTED RANGE DATA
PDFOIMP IN *IH 220, LISTS PERMANENT DATA FILES
$ *DHmP IN .I4 * 2609, LISTS PERMANENT DATA FILES
SMEnIT • IN .w1 * 3777. FORMATS AND TAGS DATA FROM A TEMPORARY DA

T
A

* . * FILE TO A PERMANENT DATA FILE
SNFILE * IN *I1 . ZI1,'| BUILDS A REFERENCE DATA FILE
SMFORM IN *IH I3%4. CREATES AN ACI DATA BASE FROM A PErMANeNT

9 9, * DATA FILE
SMLIST a I *IH * 9982. PROVIDES PRINTED REPORTS OF FLIGHT TEST CATA
SHMERC Ito o1 * 1527, MERGES TWO PERMANENT DATA FILES

****t*****THE FOLLOWING D.R. CV°S ARE CONTAINED IN THE GDUSFR LIBRARY*******.**

AOPVCS *IN .IN 37, COMBINES DOURLE PRECISION PARITY, VALIDITY,
CONTROL, AND SPARE BITS

ASCHEX * IV *IH : 54. CONVERTS ASCII HEX
AREND * ' I *IN * AS ABNORMAL ENDS DUMP
ASCINT * IN IN * 4. CONVERTS FROM ASCII TO BINARY INTEGER
ATImE * IN .11 * 21. PROVIDES TIME OF DAY
BCDPIPJ * IN *IN 53. CONVERTS BCD TO RINARY
BIT * IN *I * 31. EXTRACTS BITS FROM A HALFWORD
B111 It oIN * 32. EXTRACTS BITS FROM A FULL kORD
STIME ,IN -I * 21. PROVIDES TIME OF DAY
Bi18 lM IJN * 39. EXTRACTS BITS FROM A DOURLE WORD
COATE I ]

N  
*JN p 21. PROVIDES CALENDAR DATA

CF615A . I
N  

.14 * %5. READS FLIGHT TFST TAPE ID RECORDS
CF68AW * IN *IN * 22. MOVES DATA BETWEEN BUFFERS
CF6b8X *IN .14 * 15. CONVERTS TIME WORDS FROM INTEGER TO FLnATING

* , POINT
CFbRAY , IN :IN * IS. CONVERTS TIME WORDS FROM FLOATING POINT TO

Z INTEGER
CFbgbZ I- :IN 109. READS FLIGHT TEST DATA
DUMP I 1W .1w * 1M3. REGISTER AND CORE DUMP
FTDA * I" .1M 11 29. READS ONE FRAME OF FLIGH TEST DATA
F7I1 D IN *IN 1 42. DEFINES CHANNEL CODES AND READS ID INFORmATION
FTIP? * IN .IN 5 4M. READS INPUT VALUES AND INITIALIZES ARRAYS
INJTEBA * IN ,IN * 37. CONVERTS INTEGER TO ASCII
INJTERA I N .I

N  
* 37, CONVERTS INTEGER TO ASCII

INTWKA * IN *IV * 31. CONVERTS INTEGER TO HE
X

INYHXR I" oIN . 32. CONVERTS INTEGER TO NEX
KOMPAR * O14 N U4. LOGICAL COMPARE AETAFE'. TsO CHARACTER STRINGS
LSTmSG * I

'  
.1k 25. LISTS MESSAGE TO THE OPERATOR CONSOLE

MVCHR a I . * 33. MOVE CP-ARACTER REPEAT POUTINE
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

RW up . i N .1w qs* DUMPS ErGISTER CONTENTS
kEAD * I . 1 N 3 5. NON-PUFFERED UNFORATTED BINARY READ
SPYTE , IN I 37. SWAPS SYTES IN POP WORDS
STATUS f IN .1- 05. OBTAINS JOS STATUS INFOR"ATION
TRLSRT . I IZN 1 ib. HUBBLE SORT
TRANSL . I. *IN , 72. CONVERTS FROM ESBCDIC TO ASCII AND VISA.VERSA
WRITE TN .1 35. N tPUFFERED UNFORMATTED BINARY RIT'

TOTAL * , 6,00

HARRIS F/FE

SYSTEM SOFTOARE

EST
sUP- MAINT SOURCE

:1 ' ANE FLIER RES LINES DESCRIPTION

4CLf~mP J00:~'~* l~' UNKNO.N
4CUTIL * .INM 2240. ACCOUNTING UTILITY
4TAq IH 1"oN/W Mt. REAL TIME PRUGRAM TO ACCUMULATE NUJMRER OF

• .IH/W * SECTORS USED PY EACH USER
3ASLIR * *INIM * 0u/w BASIC LIBRARY
:HaDFF I INN * 120. INITIATES PRUGRAH VIC4UFIV TO PUT PRINTER

OFF LINE
100. INITIATES PROGRAm V:COQNIV TO PUT PRINTER

. ON LINE
' :L */ HN 1160, COBOL COMPILER

)ATAPOOL H .9/IH MO00. PROCESSES DATA AREAS USED BY FORTRAN COMPILER
)IS1CNEC% 8 N *N/IN * O. VERIFIES INTERNAL LOGIC INTEGRITY OF THE DISC
TOPTRA IJ N H/jw 172R0* FORTRAN COMPILER
;FNCLIS * *H/k * 300. GENERATES COBOL LIBRARY
[FTFAN , GEN/lGRPP/I 191S. IFTRAN COMPILER

* RES *

ISUTIL .N N/IN * 0: INDEXED SEoUENTIAL UTILITY PRIMARILY USED FO
•. . CROL

JOHCNTRL , *:/jN ?0350, INTERACTIVE USER INTERFACF TO VULCAN
.FEnITOP . P. N/j

4  
I~bO* LIBRARY FILE EDITOR

OSUTL N .N/Tw * 101, SORT/MERGE UTILITY
I CnARL * .N/IH 48U. ANCILLARY PROGRAM USED BY *COROL
RIN'TF N *H/Ik 38C. PROVIDES OCTAL DR ASCII DUMP OF SELECTED

* * RECORDS OF A FILE
4PATcH - 11 -b/N NIA , HARRIS SUPPLIED SYSTEM PATCH
3A'IA" * I N IIH * OU. CHECKS A DISC FOR UNUSED AMND SHARED SECTORS
3AL:TEST * IN IN 20. EXERCISES SCIENTIFIC ARITHMETIC UNIT (SAL) AND

* , ABORTS ON ERROR
raPESORT * N :H/rk N/A . SORTS RECORDS ON TAPES
rfsT •IN OIN Ite. EXERCISES MULTIPLLICATION FuINCTION OF SAL!
fLAEL m ./IN 1620. TAPE LALL PPOGPAM
iiACPV:V w */T. 129. ACCOUNTING RECORD COPY PROGRA-
I:ACS"tV, H w /14 Pbt. ANCILLARY ACCOUNTING UTILITY
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sepc 1979

OASCTIV 2 ~ */I 0v. ACCnUNTING SECTOR REAnlwkITE SEPVTCF
I:ATL:V w .II 120. ANCILLARY ArcC.UTING UTILITY
,:8FH21V H/1'H t bu. RLOCKFD DISC AREA HANDLER/EXTENSION,

W*A: *HIIN * IzOc BLOCKED DISC AREA HANDLER
4:CuOF:V .1 12 * Ic. DISCONNECTS LINE PRIN~TER ANV CARD REA)FP
O:Cli0NzV *Im 10lu. CONNECTS LINE PRINTER A D CARD DEADER
02LBAstv * /IH 14* H'O INARY CODED) DECIMAL TO ASCII CONVERSION
':CFASIV .* H *./IH * 2b~u EBCDIC TO ASCII CONVERSION
i:CPDHtV . F *H/)N * 00. CARD PUNCH HANDLER
O:CPGS.V . w .H/1IH bo600 CONTROL POINT QU'EUE swTCHER PROGRA-
iCpnH:V . M *H/IH S OO. CARD READER HANrMLER
4ICPPHly * H *H/IH * 120. CARO PUVCH HANDLER
11CRTHIV . k *H/IH 1860. HARRIS CRT H4ANDLER
d:O~lmplV * P .H/IH 240. POST MORTEN DUMP GENERATOP
/:D!)HPER:V 14 OH/TH g oo. REAL TIME PORTION OF DUMP PROGRAM
I:EK73tV *IN *IN so8.
liGENSV *N *H/Im 1 8(0.) SYSTEM GENERATION MONITOR PROGRAM
l:HEAD:V F N H/IH * 340. LINE PRINTER HEADER PAGE GENERATOR
I:IOACIV *H *H/TH 2?00, DIRECT MEMORY ACCESS CONTROL PROCESSOR FUPPOkT

MODULE
11INEXIV so:H/H * 0 INTERRUOT EXECUTIVE SERVICE
t:ITsptV M. H /4IN * 320. INTERACTIVE TERMINAL SPOOLED PI4OGRA"
IILROHiv H N H/lw 780. UNIVERSAL LINE PRINTER HANDLER
I:LPHV * w H/ IH 1060b. UNIVERSAL LINE PRINTER HANDLER
/:LP2HtV *HK *H/IH * 980. VERSATEC LINE PRINTER HANDLER
ILD3",V . 4 *H4/IM * 840. ASYNCHRONOUS LItJE PRINTER HANOLER
ItLPGDIV . IN *IN 40.~0 MODIFIED LINE PRINTER HANDLER FOR GD IWEADER

* * PAGE
I:mEmf)IV *IN *IHN 1200. CHECKS OUT C PROCESSOR
D:MESGjV N H H/IH 680. MESSAGE (SEND RECEIVE) SERVICE
IsOLAYV * H M1/IN * 980. OVERLAY SERVICE
'1OPCO:V *H MH/IH * 660. OPERATOR COMMUNICATIONS COMMAND INTERPRE7FR
':DPCI:V * ' *H/IH1 * 600. OPERATOR COMMUNICATION SEGMENTS . EACH

*tpct H */H PROCESSES ONE DR MORE OPCO
M 

COMMANDS

':OPC3tV " N H/1N g oo.
':0PCalV *H *H/Im 620.

':OPCSIV w N H/IH cop0.

':OPC71V *H *N/Iw 340.
':PCAIV P N H/IH * bo
OPCO:V *H H/114 721).

IOC N H H/IH Saoe). *

:DpcpaV M ./Im 720.
:vPCC:V W .04/14 * 8o. *
,OPCDIV . N HjIH 32u
?OPCXIV . N *H4/IH * 3vu.
lOPCTIV w N HS/INm 140.
gP.PHV *IN *IH * USO.NAkDLEP FOR HARRIS END OF ItiTERDATA.HARRIS LINK
iPIGDIV *IN *IF 200. NON.RESIDENT HANDLER THAT PUTS OUT GO HEAMER

tPPIV *N *H/IH * 706. PAPER TAPE PUNCH HANDLER
IPTRH4V w H H/Iw 38U. PAPER TAPE READER HANDLER
tRENHZV k N 04/IH W.60 DISC DNIRECTORY REHASH SERVICE
:RSEXV w H H/IW * 50 RESOUR~CE DALLOCATION SERVICE .PR
tRSC?,V H S H/Im 0 S60, RESOURCE DALLOCATION SERVICE *PR
:RSRC:V k H/1N- * 1126. RESOURCE ALLOCATION SERVICE

:RTEX: * M/10 80. R tI EAL TIME EXECUTIVE PRoGRAm (I'S~t) rmR
* * , *TIMER SCHEDULING)
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CONTINUATION SHEET DATE: 28 Sept 199

gRTpH1 V H-*/114 600. REAL TIME PERIPHERAL HANDLER
tSCANIV N H /IH 1220. FOR4MAT SCANNER SERVICEI
iSERVtV w4 . /74 14S0. BACKGROUND SERVICES
ISSRVIV N4 */lw 39~0. BACKGROUND SERVICES
:5Y2sjV *H *H/14 640. SYSTEM INITIALIZATION PHASES
zSYIIIV *H *H/IH * 7J4u. SYSTEM INITIALIZATION PHASES
:5Y128V H 1 H /lh 920. SYSTEM~ INITIALIZATION PHASES
:SV13:V *H *H/IN4 1000. SYSTEM INITIALIZATION PHASES
tsyai~,v W ."Ilk. 1140. SYSTEM INITIALIZATIIDN PHASES
ITENP:V H H /11H 340. PHASE 2 OF VIYENSIV
ITENSIV N H/I1N 800O. 5 SECONn SYSTEM CHECK PQOGRAM
iTL14IjV H *H/!H6 * 1960. TAPE LABELING SERVICE
:TLH?tV w4 *H/IH *2380. TAPE LARELING SERVICE
ITLSSiv N H/H * 760. TAPE LABELING SERVICE
gTOADjV M4 M /1IH 1000. REAL TIME SERVICES
fTRAPJV w *H/I b 20. VIILCAN EXECUTIVE TRAP SERVICE ROUTINE
:TTYH#V * 1 *H/IW~ 1760. TELETYPE HANDLER
SU

0
RGIV w 14 H/Iw 0 200. USER NUMBER DISC AREA PURGE PROGRAt,
-U(IIV H .1/114 180. UPDATE USER ACCOUNTING SERVICE

SUSERSY . N~ .H/IH * 380. USER NUMBER LOOK UP SERVICE
:USPC:V .H w14/IH 200. DISC SPACE DEALLOCATION SERVICE
ASSETM . 64 H14/IHw 9480. ASSEM5LY LANGUAGE PROCESSOR
BASIC H .H/14 4 420. BASIC PROCESSOR
ILCANoO 11 *Im 19990. DISC COPY OF RESIDENT VULCAN THAT IS PU'T 114TU

.MEMORY
ULCANIZ -11 :. 200. CREATES LDAV MODULES
REF N H'.~/I'w 206U. CROSS REFERENCE PROCESSOR
IBERY H *H /IW .124F00. HARRIS SYSTEM LIBRARY
:CASSIV H H14/rw 1620. CASSETTE HANDLER
ORP * 11 *IN 10. EXERCISES EXPONENTIATION FUNCTION IN SAl!
tETC:V IN 114 .14 I0, NON.RESrDENT HANDLER FOP OBTAINING~ CONTENTS

* .. ON MEMORY SYSTEM ID, AND DAY OF THE WEEK
:UADR:V IN :1 I- 10D. ARSOLUTE DISC READS FOR USER ROUTINES

04.1 H/I'w 1980. POST MORTEM DUMP

TOTAL . 242953:

HARRIS F/F8

UTILITY SOFToARE

EST
SUP. 1AINT SOURCE

I ^411' Pb IFP RFS LINES DESCRIPTION

IN1 IN * 103 CONVFRTS NUMPER TO/FROM INTEGER, OCTAL, MEW,
a ASCII AN(, TASCIIt mPLITE I" I11 SI515 FL.OATING PDIt!T CALCULATOR

OPVTAPE 1, I' 1"I 200. COPIES ONE P146 TAPE TO ANOTHER
C * I" IN4 60. DISPLAYS SELECTED LOCATIONS OF CORE
F 1. I 1w * /S * DISPLAYS MAPPING INFORMATION FOR A FILE
Lt/'.A-AP 1.I .1" 260. ELIMINATES FILES It. A MAP OUTPUT
1p.E6VER * IN .IN 260. ELIMINATED FILES IN AVERTFV OUTPULT

1." 1" .' * II.CCPIES nATA FPOM 4P TAPE CASSFTTE TO O ISC FILE
'TSNAPS * 1. .1' * 65. SPOOLS SNAPSmCT nF CRT SCREE' TO PQI':TE4
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CONTINUATION SHEET DATE: 28 Sent 19",9

ENEm! * Im .IN * 147, GENERATES COMMAND FILE USED) IN *TCMPY2
Pcc, IN *IH N/S *GENERAL PuRPPOSE COPY ROUTINE TO SUPPCIR CAR-

* * TPIDGE ON HP TERMINAL
FEPCI( IN :IN 354. OUTPUTS FORMATTED LIST OF FILES ON A KEEPTAPE

* . * . TO THE PRINTER AND VERIFIES THE TAPE
F *IN *IH, bb. COMPARES 2 FILES
PEOpY *I *IN !H 240, COPIES A HAG TAPE IN KFEP/FETCN FORMAT TO)

* . * ANOTHER HAG TAPE
N *IN *IN * b. PROVIDES A LIST OF WHICH LFN'S ARE CURRENTLY

* . * ASSIGNED FROM INTERACTIVE TERMINAL
EwUSER H N */IH * AD. CHANGES PUALIFIER AND/OR USER NUMBER OF FILES
AKCHK *IN .IN 09, LISTS FILES WHICH HAVE NOT BEENJ ACCESSED

* * SINCE THE ENTERED CUTOFF DATE
EAnFILE 1 N$ *ZN 1000. READS FILE INTO AN OUTPUT FILE ADDING PAGE

* * * *NUMAERS AND CARRIAGE CONTROL FOR SPOOLING
TO THE PRINTER

FETCH IN *INp 220. CONSTRUCTS A JDB STREA- TO FETCH SELECTEM
* * FILES FROM A TAPE

NAPIT *IN :1IN m o. SNAPSHOTS THE CONTFNTS OF A IEC-42S SCREEt,
COPY2 IN IJM 1132. ReAft/WRITE FROM DISC TO TAPE AND VISA-VERSA
r * IN *IN ib1mS. TEXT EDITOR
HPIJWS *IN *IN boo. TRANSFERS FILES BETWEEN~ PROCESSORS TWROUCH

* * *HIGH SPEED MEMORY
PECPY *IIN :1 80'O* MAKES DIRECT BINARY CDPY FROM TAPE TO TAPE
t)NNqo IN *IH * 40. ROTATES PRINTER OUTPUT 90 DEG.
YREF 11 I IH * 2a0. PRODUCES VARIABLE AND FILE NAME CROSS REFERENCE

* * FROM AN ALPHABETIZED LIST OF VARIABLES AND
* * FILES

417E * N .1w 200. ALLOWS USER To WRITE TO TAPE CARTRIDGE U-
lm :I N P TERMINAL FIE

EU * IN jN1*3I). SEQUENCES SOURCEFLE

'&*****SML * SIMULATION LIBRARY CONTAINS THE FOLLOP4ING SURtROUTINES:O********

*IN *IH 30. UNPACK AREANAME FROM TRUNCATED ASCII (aCP6)
* * TO STANnARD ASCII (ICPW)

qNP03  *I- :I. 30, UNPACK AREANAME FROM) TRUNCATED ASCII (MCP0)

* * TO STANDARD ASCII (3CPW)
ISLPDN IN 1iN . ASSIGN LFN (NON RESOURCAOLE POP''S ONLY)
SLCAS *IN *IN * 55. ASSIGN LFN TO CASSETTE TAPE ON T1 733
5L0A *IN IjN * 76. ASSIGN LFN TO DISC AREA (FILENAME AND) 0ILLI.

* ~ ~ F IER REQUIRED)
&SLDAS IN *IH N ASSIGNP LFN TO DISC AREA (QUALIFIER DEFAULTS

* * *TO SIGN-ON QUALIFIER)
SLI'F * ~ .1q6.b ASSIGN LFN TO ANOTHER LFN (FIRST Lr% ASSI(,MENT

* * * * OLLOVWS SECOND)
* I *I~ * *ASSIGN LFN TO ANOTHEP LFN (FIRST LFN ASSIGNI'EN
* . . *DOES NOT FOLLOW SECnNO)

SOPTI * IN :1. 102. ALPHANUMERIC SORT ON AN ARRAY IN STA'JDARD
* * * ASCII (ICP4)

SORT3 IN *IN 20. ALPHANUMERIC SORT ON AN ARRAY IN STANL)ARD
* * * ASCII (3CPW)

ITrA3 *IIN N * b62. rONVFRT STANfDARD ASCII (1CPW) TO S7ANDA~r
* * * ASCII C3CPh)

't'Ta IN :I- 7v. rOk'VEPT STANDARD ASCII (ICPW, TO TeiU'CATEL

* * . . ASCII (UCPN)
STnAl *IN :To, * R5 CONVERT STANDARD ASCII (3CPN) TO SIA'DAR

* * * *ASCII (1CPw)
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STUT * ID .I * CONVERT STAND)ARD ASCII (3CPw) 7O TRUNCATED
ASCII (4CPk)

tNHV IA .S * A5 BINARY TO HEX
fPRT I' *IN * 200. PINARY TO PUNCw PAPER TAPE
tIflw1  IN . .. 6N(. CONVFRT BINARY (t WORD) TO HEX (ASCII IC00i
!TOnM * W *Im * 65. CONVERT RINARY (I WORD) TO HEX (ASCII ICO-)
FNAm I I 60. CHECK LFN ASSInNMENT STATUS AND OBTAIN ASSIGN-

. , M MENT INFORMATION
UCBA * IN *IN * 5: CONVERTS BINARY TO ASCII
.UIo * IN .IN , 267. LONG FOR

M 
OF STANDARD CALL FOR I/O SERVICE

3L1IOA IN *IH * * CALL FOR I/0 SERVICE TO RETURN CONTENTS OF
• . , * A-REGISTER AFTER I/

3LUTOC , IN .I' * CALL FOR I/O SERVICE FOR CHAPACTER 1/0
3LUIME * IN *I

;  
* . CALL FOR I/O SERVICE TO RETURN CONTENTS OF

• , , C E-REGISTER AFTER Iln
IL'.1IOS * IN •' * * SHORT FORM OF STANDARD CALL FOR I/0 SERVICE
)LUIOW . IN .p" , LONG FORM OF STANDARD CALL FOR I/O SERVICE

* . . REQUESTING A WAIT AFTERWARDS
.ULFN * TN .IW , :2. CHECK LFN ASSIGNMENT STATUS

.UPON , IN I- * 35. CHECK PON CHARACTERISTICS
jmXyI * IN .I 4 6.b CONVERT HEX (ASCII) TO BINARY (I WORD)
ISYSD n IN .IW * 90. CONVERT SYSTEM DATE/TIME IN ITIME FORMAT

* , TO ASCII (MILITARY FORMAT)
T IN :I 42 ORTAIN CURPENT DATE AND TIME FROM SYSTEM

(NFoI IN .jw 2*S, OBTAIN LIMITED INFORMATION ON & SPECIFIC
* . . * DISC FILE

)INF02 IN :I. * * OBTAIN MODERATE AMOUNT OF INFORMATION ON A

SPECIFIC DISC FILE
)INF03 IN .I. • OBTAIN COMPLETE INFORMATION ON A SPECIFIC

. . .DISC FILE
fTUBI . IN :1W - 223. SCANS AND CONVERTS ASCII DATE/TIME COIL OR

. . JL'LIAN FORMAT) TO BINARY
IASE * IN *IN * 75. CLEAR TERMINAL SCREEN

. IN .I * 76. ELIMINATE A SPECIFIC DISC FILE (GUALIFIEP AND

* .*. FILENAME REGLTRED)
IL

M
NBS * IN .W . . ELIMINATE A SPECIFIC DISC FILE (SIGN-O,]

* * QUALIFIER ASSUMED)
( IN 1 174: FIND OCCURRENCE OF CWARACTER IN CHARACTER

IN * * STRING FROM A GIVEN OFFSET
(NDT H *IN . 224, FIND OCCURRENCE OF A CHARACTER STRING IN A

S M * . LARGER STRING
p IM:IN 362: CONVFRT ASCII REPRESENTATION OF A FLOLTIN'G

POINT TO INTERNAL FLOATING POINT FORMAT
.GRIT *IIN :1 * A-: SET A SPECIFIED PIT IN AN ARRAY
qTLAT * IN .Ip 1 63. FORMAT LATITUDE/LONGITUDE INTO ASCII
ITLOn . IN .IW * * FORMAT LATITUDE/LONGITURID INTO ASCII
?STCw . IN *Ip 9 2. FIND FIRST NnNBLANK CHARACTER IN A CHARACTEK

STRING
ICAN t TM .1W : 265: CALL TO SYSTEM FORwAT SCANNJER SERVICE

*Nrl& I l t65. GENERATE A DISC WILE WITH ACCOUNT ACCESS
* , , * (SHORT FORM)
*r L IN I" * * GENERATE A DISC FILE (LONG FORM)Ih .I * * GENERATE A CISC FILE WITH OWNER ACCESS ONLY

* * * (SNORT FORM)
H. *1 * * GENERATE A DISC FILE k1lW PUPLIC ACCESS

, * * (SHORT FOR!)•!Xpj ; I- |".- t: COK:VFPT HEX TO BINAPY

xIN IN Q. INPUT ANn CONVNFT HEX ASCII (UP TO 6 CHARACTERS
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S* 1 T PAR Y I I nRn)
!Y

0
PT •164. D ATA (IN HEX) Tn PUNCH PAPER TAPE

iJPT3 Tw IN , Qb, HEX SORT O ASCII REPRESENTATIOn OF ME
• . NUMEPS IN AN ARRAY

iTRI i I" • 82: CONVERT HEX (ASCII ICPv) TO BINARY (I URC)
)PII .I * q5. OBTAIN PROGRAM OPTIONS FROM PROGRAM OPTICK

* , WORD FROM INITIALIZATION
1LPBK IN *1p . ANOTHER ENTRY POINT FOP FRSTCHJLIAN * I . ,~ 115. CONVERT RETURN FROM SYSTEM sTImE SEIVICE InP ". JUL1AK FORM DATE AND TIME
PP!API 11 :IN bo. CONVERT A HARRIS FLOATING POrjT NO-Rt: TO aPI

• , FIXED POINT NIWDEP
kMPR IH : .1k * 122. COMPARE CMARACTER STRINGS* I- *I , Q3. FIND LAST NONBLAtlK CHARACTFRS IN A CI-ANACTER

S . STRING
tSTING i t, :1. 332. COPY FILE TO FILE WITH PRICTER SPACING

T TM *Ik . ANOTHER ENTRY POINT FOR LASTCMJVCSP • ]I .IN w 52. MOVE CURSOR ON THE TEKTRONIX 4014
/CmR IN *IN I U0. MOVE DATA IN AN ARRAY
FPA * M *I * 75. SCAN OPP CHANGE/PROBLEm DESCRIPTION
:MRTIJ * .IN . 65. TRUNCATE AND INSERT ASCII CHARACTER IN A

* * TRUNCATED ASCII ARRAY (4CPW)
; *Dp ] I .- * 09. OBTAIN PROGRAM OPTIONS AND PARAMETERS AT

n I- PROGRAM INITIALIZATIONITL R Im :I 6 t3. PUNCH PAPER TAPE LEADER
ITT•1 35. PUNCH PAPER TPAE TITLE

'CAR * k .1k . 17, CONVERT ASCII CHARACTER TO PAPER IAPr DFoENAME ,Ik . A b. RENAME A DISC FILE TO A NE6 NAME (QUALIFIER
* , , AND FILENAME REQUIRED)tkNAMS I- :IN * . RENAME A DISC FILE TO A NEW NAME (SIGN.O'-)

-TYPE 0w QUALIFIER ASSUMED)TY 7 Ioo. RETYPE A DISC 'ILE TO A NEW TYPE 3PECIFIrATIN

ETvP5 , :IH * . (LONG FORM)
,1 . . RETYPE A DISC FILE TO A NEW TYPE SPECIFICATION

T *
W  

(SHORT FORM)
TI *Ik 109. READ PAPER TPAE AND CONVERT TO BINARY

ST"Ex IH ,I . 174. READ PAPER TPAE AND CONVERT TO HEX
lOSE I N tIH bS. RFSOURSE DISC PACKISOSCI IM .IN , * TEST DISC RESOURCE REQUESTtSDSC

w  
I .I . SPECIFY A WAIT UNTIL RESMURCE REGUEST FOR ISC
* IN * PACK HAS BEEN FULFILLED

JHSPN IM :1- 75. RESOURCE HIGH SPEED MEMORYISNSMT IN 1 I . TEST HIGH SPEED MEMORY REQUEST
lS"5S

Mw  
I IN 

.
* * SPECIFY A WAIT UNTIL RESOUCE REQU'EST FAR

. HIGw SPEED MEMORY FULFILLEO
I TL .1k , InS, ESDLRCE MAr, TAPE (LONG FORM)

4SMTLT Ik I • . TEST HAG TAPE RESOLIRCE REQUEST (LO'sG FrRv)
15MTL* M .IN . . SPECIFY A WAIT UNTIL RESOURCE REQUEST FOR

* : HAG TAPE HAS BEEN FULFILLED
)MTS 0 RI * Ae* NESDIIRCE MAG TAPE (SHORT FORM)I:TST IN I" . TEST "AG TAPE RESOURCE REQUEST (LONG FlIRN)
ISMTSW TH 11w ., SPECIFY A WAIT LITIL RESOURCE PEOUEST FOP VAG

*1- F,* TAPE $AS BEEN FULFILLED. RESO'RCE PON (MUST BE RESOURCEAHLE)
#SPrT *i N I I  

. TEST PON RESOURCE REOUEST
*spp..A I J I . SPECIFY A AIT UNTIL RESOUPCE REroUEST FDr Dljp

. HAS BEEN FULFILLED
IT I .II * S1. SET MIT IN A VECTOR ARFAY
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CONTINUATION SHEET DATE: 28 Sept 1979

IRT , I Iw ,I * O, SINAPY SrRT ON AN ARRAY RY ROW

a , IH ,IH * 62. SQUEEZE BLOCKED DISC FILE TO MIN. REIUIRFMENT
*UT IN ,I4H * SQUEEZF AN UNBLOCKED DISC FILE TO MINIMLl

* * * *RE9U!PE"NTS

IT*A . I- *IW 63. COVERT TRUNCATED ASCII (UPCW TO STANDARD
* * ASCII (ICPM)

ITilA3 * I- :I .A7, CONVERT TRUNCATED ASCII (UCPw) TO STANDA;D
* , , ASCII (3CPW)

ITAL 34194

HARRIS F/FF

RJE (REMOTE JOB CONTROL) SOFTWARE

EST
SUP

-  
MAINT SOURCE

NAME PLIED RES LINES DESCRIPTION

:/WASP . :.IH * 3220: SPOOLER FOR RJE
:NOER , IH .IW t 0, SCANS RJE FILE AND WRITES A LIST OF CRITICAL

* * WARNING OR ERRORS
C.RJE . /I OPCOM RJE DRIVER
IE W /IW * 1000. REMOTE JOB ENTRY PPUCESSnR
IE-T? * IN *IW * 130o. WRITES A LIST FORMAT RJE DATA FILE TO WAn TAPE

o FOR LISTING OR MICROFICHE
YEGEN H :.,I- 5AU PARAMETER GENERATION PROGRAM USED IN CONFIGUR-

* . , ING THE IPM SITES INITIATED bY *RJE
:BERT:V H :h/1' . 180, RJE UTILITY
!kJEHIV H H/lw * 980. REMOTE JOB ENTRY HANDLER

ITAL * 7TU10R

HARRIS F/FB

PLOTTER SOFTWARE

EST
SUP. MAINT SOURCE

FILE PLIER RES LINES DESCRIPTION
.... .......................................................................

iT7ETpL , IN I.W S ao, DATA RETRIEVAL PLOTTING PROGRAM
PLOT IN .1 * 160. PLOTS WEAPON SCORING RFLEASES PROUICED BY

* . * *SCORE

'LOT W N :,411H 1960. VERSATEC PLOTTER RnUTINE
.O'LIB , w H/1 . Ud6O, VE0SATEC PLOTTER LIBRARY
iFPOT * I .,W , 200. REPLOTS OR ELIMINATES AREAS CREATED Rl USI4G

, * * , *SCORE, KEEP OPTInN

ITAL . * 75s0*

13

131
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CONTINUATION SHEET DATE: 28 Sept 1979

HARRIS FIFO

OFP SOFTOARE

EST
S"R. MAINT SnURCE

NAME PLIEk RES LINES DESCRIPTION
.. ...............................................

* IN :IN * 360: CONVERTS 4PI FOR-AT TO/FROM ENGINEERING VALUES
.mnFp * I *IN . 500. FLIMINATES DOCIOMENTATION FILES FnR OFP

: * F!* IN .0 * 68 .O. GENERATES DOCUMENTATION FILES FOR OFP
g1OFP ,IN .IN * 1780. LISTS DOCUMENTATION FILES FOR OFP
.0 . IN *I1 H bA. READS AN O'P FROM PAPE

R 
TAPE AND FORMATS IT

* * ON DISC IN CMAC LOAD FORMAT

ITAL . * "000.

HARRIS FIFB

APAGE SOFTWARE

EST

SUP. mAINT SOURCE

' AME PLIED RES LINES DESCPIPTION

:PP IN :10 2806. ADAGE DIAGNOSTICS
tAPHIC . 1. I * dAP. ADAGE INTERFACE UTILITY
"SGS.v , IN .16 * 80. ADAGE DIAGNOSTIC

P *M51V IN .I . 380. ADAGE MONITOR SERVICE
:IT2 * IN *IN 1 O4q. MOST COMPUTER INTERFACE TEST

:xL IN *Iw 1919. LOADS TEST PATTEONS ON ADAGE

ITAL . . * 671.

HARRPIS F/FB

SAS 9MFT6ARE

FST
So'o- ,AINT SOORCE

..,E PLIED) QEs LINES nrSCRIPTIUIN
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CONTINUATION SHEET DATE: 28 Sept 1979

:AG .I .1 4 10. SAS CIAGNOSTICS
)SAS I IN .1' * 100. PSEUDO REAL TIME PROGRAP USEP BY *SASIO
kSIo , I .1 *IH 700. ALLOOS 

T
HE USEP TO SET AND MONITOR SIMUjLATO O

* * VARIAPLES
:!NST|V , iN .1 k 20. OUTPUT TEST INSTRUCTIONS AND DATA FROM C

* . PROCESSOR SWITCHES TO SAS
:PRLSIV :M SO: , P0 TNITIALIZES AND LOADS DATA INTO ANY ONF nF

S . *• IN SAS FROM C PROCESSOR
jSFTjV . TM *IH 4 0. SAS VIAGNOSTICS
IS&SPIV A I *IH * 140D. C PROCESSOR PROGRAM THAT DOES JIV FOO THE

l *8 SIMULATOR
:16aV IN *IM * 08: CHECVS OUT CLOCK

)TAL * * 2888:

HARRIS F/FB

SI
M
ULATOP SOFTiARE

EST
SUp

-  
PAINT SOURCE

'lAmE PLIE" RES LIKES DESCRIPTION

)RS IH *IH 216: GENERATE ADDRESS AND CROSS REfERENCE I.,FORmA-
I . TION FOR MONITOR COMMON VARIABLES

%LLIS IN , M 500. COSPo' TE BALLISTIC CURVES
(FP IN .lH * 200. LOADS C PROCESSOR
%TRET IH *,4 2 ?8PO, RETRIEVES SIMULATION DATA

ATRETOD . M H 160. DUICK AND OIRTY OATA RETRIEVAL PROGRAM
?SPEC . IM I 2240. SETS UP DATA RECORDING FILE
q . IN .Iw 60. FUNCTION WORD ASSEMRLER
PSLG * IN .I * 160. KEEP AND FETCH *STMLOG ON TAPE
)NITnR . IN .Iw 140. MONITORS MEMORY LOCATIONS ANr REPORTS AN-V

.. CHANGES IN VALLIF
.AN I- :1. 4 A3?0, MISSION PLANNING PROGRAM
.A'

1
'TIL IH * IM"0. PLANNING FILE UTILITY PROGRAM

1T.LD35 IN .Im , 20. RESIDENT REAL TIME LOADER FO
R 

*VILD35tV
:O F IN s wIH SOO COMPUTES THE JOPACT PnINT OF SIMULATION VEAP0,

* * RELEASES
!RIAL IN *I m 100, MONITORS SIMULATION SERIAL DATA WORD CnUkTS

*THAT T IH L o10* oUTS A KNOWN VALVE IN MONITOR COMMON
i IN IH * ?4U. INITIATES THE START OF SIMULATION
'DATE *i IF * 220. LIPATES MONITOR COMMON DISC rILES 'SEC BY THE

* *, SIMULATION DISPLAY PROGRAMS

1
AMPSIV IN IH AG, COPUTFS SEMI.COMO'lCTOP MEMO4Y LOCATIOM OF

* * ONITOR COMMON VARIABLES

ICLDRV * H *Is- 20. LOADS A PROGRAM TN C PRDCESSR FRO" EITHER

•**A O F PROCESSOP
: 7 Nv I P Mw 2oi ItTENRUP HANDLER FMR SI;'LATnr SOFTsakE nf.

* . A PPOCESSOR
ILD351V 1- IN . au. SETS UPMONITOR SERVICE BLL35 FOR NON.RESTE'T

S *HANDLER *VsETCiV

ISPCA:V ITN *J 500. SETS 0' mOkAITOR SERVICE FLL'3b ON A PRDESSA
ISvCPSV * IH 700. . SETS 09' U ONITOQ SERVICE PL'13b M4 A PROCESSOR
[L*S'.Af * I * l lUQ. PPOEDCFS FOR

M
ATTED LISTING OF ALL SIMULATION
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CONTINUATION SHEET DATE: 28q-~t1

iow1vE I- :I Vo PES~nlES 6EAPON DRUPS By 4THE SI 'UL&TCQ
KI'D * 11*I- 240.* PROVIDES A LISTINJG OP SI-ULA1IflN MONITIR~

* * COMMON VARIABLES IN FILE
4E FLIP 1 7 o o U)PDATES CRf)SS.PEFVF.RENCE FILES JSEt3 BY

* * CMACRETV AND *Fh

IP.V * * 560, RES TIUCTUWES PLA14N7Nr. FILES TO 7'HE -F4 OFFSE
T

111.4'JT n : F
~'S LINES OL LCKIPTION

7 - )C : *. * 36~C. CRET7ES CMAr L0L.' ro r/FL4 ASTRID

H IH 2U. CHECK~S CLOCKS ON C"4

.0Kf ., 1 IOU. RED H LCKF 0 LL 3 CMACIS

" *T~ IH I-~ '40F.O ALLO'S USEP To CDIf LUNICATL WITHV CmAC

Tl''' 1H *I 160, CoUNVEPTS C'mAC COAFPSE AND~ PFL'
* I~ *1*I10, MU"PS UMAC PECnRr):tC
t-, 1 1 34. Cm' C DATA RETRIEV,L PROGRAI, V(I ARREV-.

V> C1  ~ ~ 7(O* FULL SNAPSHCIS
I17(0SFTS UP ~~I(~ E''C EL13 FOR COmmIJIICATT0-,

* . * * WITH -.MAC

SYSTEM SOFTIAPWK

S, MATT B )LIRCr
"A4'E DLIEF FES LINES D '"

QQ~C fl15* TI *IH - /S : OPEPATImui SYSTE-

SYSTFm SOFTW~ARE

s'lp. PA IT S'TJFCE
7 t~ PLIEj r'FS LTNF.$ ruESCPIPTIG,

fi !TniQ P* *)EC *N/S n isK O'ERu.1Iw(, SYSTEP VOl'-fl

1.3



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

Ip . D)EC *E * f/S FILE UTILITY P4CKADE V08.02A
LIT * DEC nFDC *N/A *TEYT ECITO~l V006A
ONTOANc . DEC * !iC *N/S * OR164% COmPILI VOO0hA

ACRO . 'nEC O EC *N/S *ASSEMBLER VrOS.OIA
I F * DEC *DEC *N/S *LIBRARIAN V004A
INK . DEC *DEC *N/S *LINKER VIIAO1

DT D EC *DEC *N/S *DESUGGING PROGRAM
ILCO" . DEC DEC *N/S *FILE COMPARE PROGRAM V02-04
ILOmP . DEC OFDC *N/A *FILE DUMP UTILITY V007A
ERIFY . DEC *DEC *N/S *VERIFICATION PROGRAM V002-4i
ILI'S . DEC *DEC *N/S *CORE IMAGE LIB UPDATE AND SAVE VA04
OLLINL . DEC *DEC *N/S * UTILITY To SAVE DISK
YSLOI * DEC *DEC *N/S *SYSTEM LOADER VOOSA
FSLLVR DEC * EC NIS/5 ABSOLUTE LOADER V006A

PDP 11/40
UTILITY SOFTWARE

EST
SUjP. mAIT SOURCE

I -AmE PLIER PES LINES DESCRIPTION

TNLST 1- 'T 'I NS : LIST FORTRAN COMPILES ',/So LINES A PAGF
copy *I IN N * 105. TAPE TO TAPE COPY

To To T Io 226. GENEPAL TAPE PRINT
ABELS 1. To I 31. PLOT$ 2a VERTICAL LAMELS FOR TAPES

PT Io 1H IN * 27. CREATES MICROFICHE OR OTHER MACHINE COmPATobLf
* TAPE. LRECL 136 MR 50, ASCII OR FSCVIC

"ALI;' *. I H * 4 388. SUBROUTI1NL LIBRARY
PLTt * EP VER NIS . VER5ATEC PLOT LIRRARY

DIAL . . .5177.

PO)P 11 /40
D)ATA REDUCTION SOFTOWARE

EST
SujP. -t.IT SOUiRCE

I "A'L PL IF r, PS LINES DESCRIPTION

ALLIP 1- I' 1.I 1129. BUILD ANT' ijPDATE CALIBRATION LIBRA 'f
ALLST To.,~ IN 14l6. LIST CALIBRATION LISRARY
mLIP4F *I * IN * 23P. nISCPImINATUR LINEARITY CHECK
YEC *IN *IN *2395. A/fD CON.VERTER STORED ON MAG IAvE
wUAC * H Ii. 274. CHECK "EXEC' TAPE
mEOIT T* I To N 219. REMOVE UNWVANTED MATA FPO- "EXFC- TAPE
qLTST TH * 2246. PfuFORP, ENriNEFRING UNITS CONVERSIDN AND LIST

F ROW "FEC" TAPE
MnovN *o I 1I- 218. PEPFT'R" EGIkEFRINM UNIS CONVFRSIk AD LIST

ro* -EI£C- TAPE
P-7 I I- p * 160. tnfl At.['t VEPIFY DC
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CONTINUATION SHEET DATE: 28 Sept 19 9

'PRI I' 1 TM . TM * td,. RECOVER PKII DATA TmRuLU6m DC STORE Of. TFMPCIRARY

* • . DATA FILE
H * tM , T N 1334 RECOVER ANALOG FM DATA, STORE ON TEMPORARY DATA

, • * FILE
.Cm IM N IN 299. LOAD AND VERIFY 700'S FOP PCH DATA/STRIP CHARTS
'CHAIN * IN * IN * 140S. RECOVER PCM DATA, STORE ON TEMPORARY fAWA FILE
:D*rK TM • IM 0 7T. STORE REFERENCE DATA FILE ON DISK TO FREE TAPE

• • . *DRIVE
:ALS * 1M -TM 136: GENERATES CALIRRATION LIBRARY FOR FM OR PCu RuN
:&LOK 0 TM * IM 600 PRINT ANC VERIFY CALIBRATION LIBRARY
'PSTAT * TM * IN 9 R7. PERFORM STATISTICAL AND TIME ANALYSIS OF

* , •TEMPORARY DATA FILE(S)
fPDLIMD * I * TM * 25b. LIST SELECTED PARAMETERS FROM TEMPORARY DATA

, * . FILE(S)
itIMP l I TM . 238, LIST SELECTED PARAMETEPS FROM TEMPORARY DATA

• ,, FILE(S)

'03 * IN I 402, CHECK F" SYSTEM

'05 * IT * TM N 165. CHECK CALIBRATION ID/TAPE BREAK SYSTEM
'01 IN I T N 4257. CHECK DC LOAD
'02 * TM • Ii 50c), GROSS CHECK OF MKII SYSTEM
)CALG * T N I * 30. RECOVER MKII DATA AND STORE ON MAGNETIC TAPE
)CDJMP IN I 226. RECOVER MKII DATA AND STORE ON MAGNETIC TAPE
)ITEsT I TM , TM 30. CHECK DC
rob IN . TN 421. CHECK SI'ULATOP TO COMPUTER COMUNICATIONS

r07 I * TM 14163. CHECK SIMULATOR TO CDMPUTER COMMUNICATIONS
*g TM . 1 6 193. CHFCK SIMULATOR TO COMPUTEF COMMiJNICATIONS

SPIkE I TM , TM * 932, FLAGS TIME OF VOLTAGE SPIKES
'IRE * IN . IM • 361, SEPARATE I/O COMMUTATED VALUES FROM UP TO

* • •5 CHANNELS

3ATT I TM . TM . 120, SEPARATES I/0 COMMUTATED VALUES

rOTAL . . * 22619.

MOS
ICFO-ADTA SYSTEMS

PIFL FDOO

EST
SliP- MAIT SOURCE

:T ' ."E PLIFW RES LINES DESCRIPTION

&L IN . IN . CREATES A FILE
.NT;v * I , TM COPIES ASCII DATA FROM A HEWLETT-PACKARD

* * . TFIqNAL CASSFTTE TM A FILE
rAST * , I" , SFTS TERMIHAL RAUD RATE TO Q4glI

INVAS * T * IN . CREATES AN INVERSE ASSEMPLY LISTING AND
A PSUE[ln

IIS5 INTEL *I\TFL/IN OPrRATINC SYSTEM
LIS

T  I . I .1 HISPLAYS A FILE TO THE CONSOLE
PTYPE I . . TYPE FROP' CUSOLF TO LINE PRINTER
3LLI', *H ,4 I- 1 *O BO;4PARY DATA FPO"' A E-LETT.PACKARr

TEROIPAL CASSFITE T A FILl
ROLfLjT IM • 1 * CORY A ITPJARY FILE TO a MEhLCT -PArKARO
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CONTINUATION SHEET UATE: 28 Seot 19 9

TERMINAL CASSETTE
SLOA IN • * IN . SETS TEROINAL PA1"D RATE TO 24Ou
SPACE Is Iim * * GIVES RE-AING NUMB-ER OF BLOCKS ON A nISK

SPOOL * I * IN * * COPIES FILES TO THE LINE PRINTER wITM PAGING
* * * AND TITLING

TE * II , 1$ * * TEXT EDITOP
WNRITE * IN IN * , COPIES AN ASCII FILE TO A NEkLETT-PACKAPD

1 IH * Ip * * CASSETTE
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SOFTWARE PACKAGE CHARACTERISTICS -
FLIGHT TEST REQUIREMENTS DATE: 28 Sept 197

Typically it will take about four to ten (average about six) sorties to get the
system running smoothly before testing can begin in earnest. Flight test
statistics are as follows:

Block Change Nr. Sorties Nr. Flight Hours

FB-15 23 67
FB-16 19 60.5

$10,000 per sortie is used by SMALC is a rough cost estimate for Flight test-
ing, including system preparation and range costs. Calculations based on
figures from AFR 173-10, USAF Cost and Planning Factors, Volume I, May 1977,
yield a cost per flight hour of $2,957.
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PREDICTIVE SOFTWARE COST MODEL

FTWARE PACKAGE CHARACTERISTICS - TRAINING REQUIREMENTS DATE: 28 Sept 1979
PROGRAMMER TRAINING:

Engineering training is by OJT, with occasional formal classes on particular
subjects. These are normally taught by one of the engineering staff members.

USER TRAINING:

User training occurs via the user meetings and user flight testing of preliminary
OFP tapes. During this time there are typically 15-20 phone calls by the user to
SMALC.

A major problem is that the flight simulator tape usually lags the operational
tape by about one year. This is because of the time required to reprogram the
simulator tape.
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE MAINTENANCE HISTORY DATE: 28 qept 1979
DESCRIPTION OF NUMBERS AND TYPES OF MAINTENANCE ACTIONS PERFORMED EACH YEAR
SINCE PMRT

SOFTWARE CHANGE SUMMARY FOR THE FB-111A OFP

FB-12 FB-13 FB-14 FB-15 FB-16
Release Date 9-74 1-76 1-78 1-78 Sched.6-79

Change Requirement Code Total

A - Add Capability 3 1 1 2 8 15

C - Correct Deficiency 6 13 4 7 8 38

D - Delete Capability 2 6 0 5 3 16

E - Enhancement 4 10 8 5 5 32

0 - Optimization 0 0 1 0 1 2

Total 15 30 14 19 25 103

CHANGES SOLVED IN FB-12

Change Title Code

B442 Designate switch A

B443 Improved wind vector fix C

B452 Heading fix mode A

B480 Altitude calibration in bomb or Aila modes C

B464 Delivery mode switch/bomb incompatibility indication C

B508 Zero core at power-up C

B509 PCO of computer error traps E

B427 Converter bite failure reporting C

B449 Entered PSIMV in Aila mode E

B463 Retention of MTH corrections during Nay/Bomb transition E

B467 Cursor initialization in around align mode C

B468 NDU displays in bomb mode A

B469 Retention of MTH corrections during Bomb/Nay transition E

B12WSAV Capabilities deleted

A. Visual auto PP correction D

B. Visual auto fixpoint ID D
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CONTINUATION SHEET DATE: 28 Sent mg9

CHANGES SOLVED IN FB-13

Change Title Code

B526 SRAM Alternate Launch (SAL) A

B522 Present position update reasonableness test E

B430 Use of doppler boresight and scale factor C

B407 Doppler memory E

B494 Transport precession correction in directional gyro mode C

B485 _ilight alignment (IFA)/initialization with INS true heading C

B501 Inflight alignment restart C

B527 Visual indication for heading fix mode entry and exit C

B514 "INS mode" error light timing C

B513 Delete 800 Ft. check for high altitude calibration D

B547 Magnetic variation initialization/ground alignment C

B473 Magnetic variation initialization/dead reckoning to inertial mode C

B530 Same coordinates fix

B524 Doppler radar system bore sight and scale factor storage control E

B528 Whole value entry of Magvar and wind velocity in DR mode E

B515 System altitude lag refinements E

B478 Ballistics coefficients E

B516 B-43 weight (SC-9 tail) E

B474 System magnetic variation (MV) in inertial mode (I) E

B529 SRAM integrated system checkout (ISC) fix E

B531 Reduced time-to-go (TTG) window C

B532 SRAM power up delay fix C

B533 Astro self test tolerances E

B534 Correct heading fix wind rotation C

B535 Radar cursor jump GNC halt aila or radar bomb C

B13WSAV Capabilities deleted

A. Right hand race track D

B. Dive weapon release D

C. Ladd weapon release D

D. Guns and rockets D

E. Maneuvering modes and vertical range D
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CONTINUATION SHEET DATE: 28 Sept 1979

CHANGES SOLVED IN FB-14 (RELEASED WITH FB-15)

Change Title Code

B539 Selected sequence point cursor control E

B565 System command code table A

B568 Inability to sequence interrupt in offset E

B455 Doppler over water E

B555 Attack steering sensitivity C

B558 Optional corrections to INS if present position reasonableness E
test failed

B550 Kalman model for doppler-inertial navigation E

B563 No automatic SRAM channel changeover C

B556 Hand entry of manual altitude E
B447 Unfreeze TAS option E

B540 Rescaling of TFR inertial flight vector C

B559 Inhibit sequencing during visual overfly C

B561 New weapons and new ballistics for weapons in permanent memory E

B566 Move DG and boresight commands to syscom table 0
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CONTINUATION SHEET DATE: 28 Sept 1979

CHANGES SOLVED IN FB-15

Change Title Code

B445 Mechanize Kalman filter for WDC A

B584 Moving target designation A
B572 Wind errors in wind vector/heading fix combination C

B569 Converter set synchro output bite deficiency C

B570 Rate group overload fault trap E

B581 Erroneous heading fix enables C

B582 Bomb mode computer recycling C

B512 Astro capability in dead reckoning modes E

B577 PCO error trap enhancement E

B575 Improve SRAM fault reporting E

B574 Minimum vertical range to target E

B576 Altitude drift during high altitude calibration C

B573 Steering in visual BOM mode C

B586 Display range in manual ballistics C

B15WSAV Capabilities deleted

A. Horizontal situation display D

B. Manual update D
C. Conventional filter cycle D

D. Manual navigation D

E. RHAW homing mode D
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CONTINUATION SHEET DATE: 28 Sept 1979

CHANGES SOLVED IN FB-16 (SCHEDULED FOR RELEASE 6/79)

Change Title Code

B612 Short range attack missile (SRAM) airborne mission trainer A
(SAMIT)

B589 Selectable fixpoint quality A

B600 Wind vector present position fix combination E

B606 Special "Enter Visual Fix" (EVF) A

B608 Fixpoint identification (FXPT ID) 0

B609 Fixpoint selected sequence point pushbutton A

B613 Ground navigate mode A

B585 Backup fault reporting E

B549 Weapon release data trap A

B596 Incorrect ballistics in manual altitude C

B602 Doppler ground speed/drift correction angle filter E

B610 ECP 3268 RO C

B422 Fixpoint identification sequence numbers C

B547 Computer halt with invalid switch positions C

B587 Directional gyrocompass mode problem C

B588 True air speed-inertial inflight alignment problem C

B601 Manual true air speed E

B611 Bomb mode wind vector/heading fix abort change E

B594 Short range attack missile (SRAM) channel switchover logic C

B598 Correct Akuron equations C

B605 Astro elevation display A

B614 Whole value update of ptresent position in degraded modes A

B16WSAV Capabilities deleted

A. Homer set/Homer track fixtaking modes D

B. Blast radius/yield code D

C. Course line/course select steering D
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SOFTWARE PACKAGE MAINTENANCE COST HISTORY DATE: 28 Sept 19 9
YEARLY COST OF MAINTAINING PACKAGE:

Manhours expended in support of the FB-111A are as follows:

FY77 FY78 FY79

Direct FB-111A Support 18041 15069 9809

Support Software1  23790 29776 21094

Manhours by block change are shown on p. B-80.

Vendor support of the Harris, Interdata and PDP computers costs $308K/year plus
$126K/year for expendables and prototype hardware (split about 50/50).

1. For FB-11IA, F-I1D and F-lllF, plus other projects.
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CONTINUATION SHEET - MAINTENANCE COST HISTORY DATE: 28 Sept 1979

CHANGE

Block A C D E 0 Total Manhour (FY'77 -FY'79)

FB-12 3 6 2 4 0 15 n/a
(released 9-74)

FB-13 1 13 6 10 0 30 n/a
(released 1-76)

FB-14 1 4 0 8 1 14 329
(released 1-7 8)

FB-15 2 7 5 5 0 19 18080
(released 1-78)

FB-16 8 8 3 5 1 25 21519
(released 6-79)

FB- 17 2867
(scheduled for
release late
1980)
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HISTORICAL DATA SOURCES DATE: 28 Sept 19 7

Data Base Name F/FB-Ill Operational Flight Program

Locat ion SM-ALC/MMECP, McClellan AFB, California

Contact Person Alton E. Patterson

Phone Number (916)643-4762

General Contents Manhours by Fiscal Year by function/
project

Period Covered FY'77 through FY'79

Data Quality Good detail on expenditure of manhours,
down to level of OFP block change
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RECOMMENDATIONS RE SOFTWARE SUPPORT COST PREDICTING DATE: 28 Sept 1979

RESPONDENT: Bassett

If you were responsible for predicting, accumulating and accounting for software
support costs, how would you do it?

1. AF Flight simulator concept (requirements different than A/C) - Need to be

able to update flight simulator by just changing OFP software.

2. a. Demand spare memory

b. Language - Function of application
Need to study tradeoff between ease of development/maintenance vs.
operational requirements (efficient code)

Can HOL support those requirements?

Support - peculiar language - need to buy original contractor

c. Mission requirements
TAC has more precise testing requirements than SAC.

4(Weapon delivery precision) [smart weapons]

d. SPO is not motivated toward economical support

AFLC needs veto power over design decisions

Similarities among aircraft avionics are greater than differences.

e. Analysis and design and testing overwhelms compilation/assembly.

f. Support personnel cost more than development personnel
(Need system knowledge. Implies experience.)

Autonetics - $65K/man year
GD - $35K/man year
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PREDICTIVE SOFTWARE COST MODEL
FIELD EVALUATION REPORT

GENERAL SOFTWARE PACKAGE DESCRIPTION DATE: 28 sent 1979

ALC: SM WEAPON SYSTEM: F-111F

SOFTWARE PACKAGE: General Navigation Computer/Weapons Delivery Computer

PERSONNEL CONTACTED:

Al Patterson, MMECP
Lynn Bassett, MMECP

SOFTWARE PACKAGE CHARACTERISTICS: (two packages - see page C-2).

SIZE: 16K each for General Navigation Computer (GNC) and Weapons Delivery
Computer (WDC).

LANGUAGE: Assembly

APPLICATION: Navigation, Weapons Delivery

COMPLEXITY: High

YEAR DEVELOPED: 1968

DEVELOPER: Autonetics

COMMENTS Minimal attention given to software reliability and maintainability.
See rating of quality attributes on page C-3.

HOST (AIRBORNE) COMPUTER CHARACTERISTICS: (two computers)

MANUFACTURER, IBM

MODEL NUMBER/DESIGNATOR: CP2

WORD SIZE: 16-bit

MEMORY SIZE: 16K each

MEMORY FILL: 200 empty words each (98.8 percent)

WEAPON SYSTEM USE:

NUMBER OF USERS: 94

LOCATIONS OF USERS: Lakenheath, England

FREOUE*JCY OF USE: Daily

INTERVIEWER(S): R. B. Waina, A. P. Bangs
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sevt 1979

Mgt. I
Figure c-1. F-ill Avionics Systemn
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Figurec-2. F-111 OFP's
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET- Quality Attributes DATE: 28 Sept 1979

Rate the Package on the following Quality attributes:

Accessibility: 0 Instrumentation: 4

Accountability: N/R Interoperability: 0

Access Audit: N/R Integrity: 10

Access Control: N/R Legibility: 5

Accuracy: 9 Maintainability: 8

Augmentability: 6 Modifiability: 8

Clarity: 4 Modularity: 4

Communicativeness: 8 Operability: N/A

Communications, Commonality: N/A Performance: 10

Completeness: 9 Portability: 0

Conciseness: 9 Reliability: 9

Consistency: Robustness: 8

Internal Consistency: 7 Reusability: 0
External Consistency: 8

Selfcontainedness: 10

Correctness: 10
Selfdescriptiveness: 5

Data Commonality: N/A
Simplicity: 3

Efficiency: 10

Structuredness: 7
Execution Efficiency: 10
Storage Efficiency: 10 Testability: 8

Error Tolerance: 9 Traceability: 8

Expandability: 6 Training: N/A

Generality: 0 Understandability: 4

Human Engineering: 9 Usability (as-is utility): 9

Independence: 0

Device: 0
Software System: 0
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MAINTENANCE AGENCY PERSONNEL DATE: 2 Sept 1979

ALC: SM OFFICE SYMBOL: MMECP

KEY PERSONNEL/OGRANIZATION:

MMEC
Mr. Robert Green

MMECP M MEG1C MMECS MMECF
Mr. Al Patterson Mr. Frank Davis Major Hank Garretson Mr. Bob La Vergne

F/FB-1l1 Software Administration Ground Communica-
Management tions, Electronics,

and Meterological

TOTAL ASSIGNED PERSONNEL (NUMBER & TYPE): (MMECP)

4 Air Force (2-3 years experience)
19 Civil Service (3-5 years experience)
30 General Dynamics (2-3 years experience)
31 Autonetics (8-10 years experience)

TOTAL PACKAGES MAINTAINED (NUMBER & TYPE):

7 - one OFP for each of the two computers (GNC and WDC) for each of the three i
aircraft, (F-I1D, F-IlIF, FB-lI1A), plus one OFP for the NCU computer program
for all three aircraft. Additionally, much simulation and support software is
maintained, and numerous special projects are carried out.
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MAINTENANCE AGENCY - WORK DISTRIBUTION DATE28 Seat 1979

DESCRIPTION OF WORK PACKAGE DISTRIBUTION, INCLUDING RESPONSIBILITIES AND DEGREE OF
SPECIALIZATION OF AF/CS/CONTR PERSONNEL (IQECP)

NUMBER OF PERSONNEL

FUNCTION AF Cs CONTR

Management/Secretary 4 3

FB-111A S/W Engineering 1 5

F-111D S/W Engineering 1 5

F-11lF/Pavetack S/W 1 5
Engineering

Mission Programs 1 3

F-ill AlE Acquisition 2 1
Support

F-ill AISF Enhancements 15
and S/W Support

F-1OFMk II V&V 3 3

Flight Test Support 5

51W Configuration 4
Management

TSU 5

Special Projects 2 5 10

Major AISF Upgrades [5-10 off-premise]

4 19 61 [+ 5-10]
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - WORK DISTRIBUTION DATE: 28 Sept 1979

Manhours f or FY'77 through FY'79 are distributed as follows:

Function FY'77 FY'78 FY'79

FB-lllA 18,041 15,069 9,809

F-111F 16,926 8,877 20,243

F-111D 13,880 19,376 14,373

Other F-111 6,391 3,288 6,467

Support Software 23,790 29,776 21,094

Special Projects 28,982 35,224 33,548

Leave/Holiday 19,904 23,580 2

Total 127,914 135,190 129,131
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MAINTENANCE AGENCY - COST ACCOUNTING SYSTEM DATE: 28 Sept 1979

SMALC uses a manhour accounting system which logs manhours by project. For each
specific aircraft type block change, manhours are accounted for by five functions:
management, definition, development, documentation and test. There is also a
categoey for OFP Group Management. Beyond that, individual functions (e.g.,
configuration management) and projects are tracked.
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MAINTENANCE AGENCY - POLICIES & PROCEDURES DATE: 28 Sept 1979

SUPPORT PHILOSOPHY:

AFLC needs to utilize its resources effectively and efficiently in maintaining and
updating OFP's. A system entitled F-Ill OFP Change and Control has been implemented
in support of the F-ill aircraft. OFP's provide aircraft systems with tremendous
flexibility, provided changes can be made to them in a timely manner. New aircraft
capabilities, enhancements and improvements can be achieved through changes to CFP's.
For example, capabilities and improvements added to the F-Ill through OFP changes
include SRAM alternate launch, moving target detect, expanded offset aimpoints,
improved beacon bombing, enhanced fixtaking, expanded steerpoints, updated
ballistics, and added avionics diagnostics. In addition, many modes have been
improved, changed or deleted; navigation and bombing performance has been improved
and numerous latent deficiencies corrected. This has been accomplished through
some 177 OFP changes over a 3-year period.

The concept developed which permits OFP change activity of this order is the
,)FP 3lock Change. A block change is a collection of OFP changes (i e,
cnanges only--no hardware impacts) which are concurrently processed and inteerated
(cont. on P. "-o.)

CHANGE CONT9OL METHODS:

FORMAL OR iNFORMAL: Very formal

CHANGE REVIEW PROCESS: See pages C-1O through C-17

CONFIGURATION IDENTIFICATION METHODS: See page C-1i ff

CONFIGURATION CHANGE CONTROL METHODS: See page C-15 ft

CONFIGURATION STATUS ACCOUNTING METHODS: Within the change process a sc'ine
tape is generated. Individual changes are then keyed in Dy number. S~e
description of the "dot-files," pages t-211,2.

SOFTWARE LIBRARY CONTROL PROCEDURES:
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CONTINUATION SHEET- SUPPORT PHILOSOPHY DATE: 28 5ent 1- 9

into the baseline program over some period of time. Since changes to OFP's are
viewed as a continuing task over the life cycle of the aircraft system, the block
change becomes a cyclic process. Efficiency is derived through a level of effort
staffing and collective OFP change processing. Responsiveness is derived by
keeping the cycle time to limits acceptable to the user. Obvious tradeoffs are
level of effort staffing, number of changes in a blocK change and cycle time.
For long-term efficiency the level of effort and cycle time are fixed and the
parameter that varies from block change to block change is the number of OFP
changes. This, of course, varies as a function of the prioritiet of change
candidates and the magnitude and complexity of each. Flexibility is achieved
in several ways. First, emergency changes can be expedited by processing on an
individual basis. Depending on change magnitude, complexity and risk, it is
possible to process these changes in a matter of weeks. Further, depending on
priority and complexity, changes can be added or deleted from the block change
until late in the change cycle, i.e., until configuration breeze. Finally,
configuration control procedures have been set up in accordance with AFR 800-14
to process Computer Program Change Proposals (CPCP's) cutside of the hardware
configuraion change process. A CPCP is the vehicle used for identification and
approval of the OFP Block Change and attendant weapon system impacts. These
procedures, in addition to adding flexibility, also greatly improve the responsive-
ness of the change system. Of course, with flexibility of this nature, strict
control and complete documentation is essential for configuration management.
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CONTINUATION SHEET - CHANGE REVIEW PROCESS AND CONTROL METHODS DATE: 28 Sept 1979

OFP BLOCK CHANGE CYCLE:

FigureC-3depicts the development cycle used for F-ll OFP Block Changes and is
similiar to the standard software development cycle. It includes the major phases
of analysis, feasibility, design, development, test, documentation and delivery.
As shown in Figure C-3 each phase starts and finishes with well defined milestones.
The cycle is periodic with a 3-month overlap and produces updated OFP's for the
user on an annual basis. Tradeoffs which dictated cycle time were F-ll change
activity, required user response, and available support resources. However,
other practical considerations which limit the minimum cycle time are mission
simulator updates, availability of test aircraft, crew training, and documentation
update.

Referring to Figure C-3the change cycle starts with a requirements review. This
is a user, system manager, engineering review where problems and change require-
ments which have accumulated over the past year are reviewed and prioritized.
The Operational Software Requirements Document (OSRD) is updated and the
feasibility study defined.

PROBLEM/RNITS 
INVESTIGATION 03 -

MO TSI 2 3 4 5 6 7 8 9 ii1 12 13 14 15

oRQMTS REVIEWT

DEF IN ITION

*CPCP SUBMITTAL

*CPCP APPROVAL

PROJECT TEST PLAN

INTEGRATE CHANGES]
* FLIGHT TEST RQMTSJ

*TEST PLANNING MEETING

* USER LAB DEM.O

* INTEGRATION TEST & EVALUATION

*FORMAL LAB TEST & EVALUATION

ENGR FLIGHT TEST

*OT&E FLIGHT TEST

*USER MEETING & CONFIGURATION FREEZE

-TECH DATA V&V/FREEZE

* FLIGHT TES' COMPLETE

9PRODUCTION PROG VERIFICATION

*FINAL TEST REPORT

*TECH DATA MASTERS
* RELEASE AND FINAL REPORT

FigureC-3. Operational Flight Program Change Cycle
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CONTINUATION SHEET- CHANGE REVIEW PROCESS AND CONTROL M4ETHODS DATE: 28 Sept 1979

The Feasibility Study Phase is conducted by engineering in accordance with user
priority. It primarily consists of: determining the update task for each change;
scoping the resource irequirements; investigating change impacts on other parts of
the weapon system and support equipment; looking at computer memory and timing
impacts; investigating integration problems; and determining if each change
requirement is technically feasible and will actually provide the user with
what is expected. The results of the feasibility study are then presented at an
OFP Block Change Definition meeting attended by the user, the system manager and

engineering. Based on the results of the feasibility study, an OFP Block Change
Definition is established and agreed to. Constraints adhered to are: the block
change contains only change candidates which do not impact hardware; the changes
can be worked within existing resources; and the cycle time is maintained. Changes
which do not meet these constraints are referred to the system manager for
processing in accordance with hardware procedures. The main output of the feasi-
bility study is the OFP Block Change Requirements Document.

The Preliminary Design Phase consists of: translating requirements into engineer-
ing terms; updating flow charts and logic layouts, defining mechanization, inter-
face, scaling, and timing requirements; developing change narratives; determining
the scope of impact to documentation, technical orders, mission simulator and other
weapon system software; and preparing and submitting the Computer Program Change
Proposal (CFCP).

The Initial Development Phase consists of: establishing the development baseline
block change programs; firming up mechanization; programming and testing prelim-
inary code; and establishing documentation files.

The Development Phase begins with the approval of the CPCP by both the user and
system manager. The development phase consist of: finalizing and testing program
code for each OFP change; developing engineering tapes, addendums, and documenta-
tion; developing change descriptions; developing the project test plan; developing
flight test, data reduction and instrumentation test requirements; preparing test
procedures; and providing preliminary data for mission simulator updates.

The Integration and Implementation Phase begins with the laboratory integration of
all OFP Block Change requirements. A user/engineering meeting is convened to discusE
engineering and user flight test policy and to conduct a laboratory demonstration
of each OFP change. Final reassembly of all approved OFP changes with the develop-
ment baseline program is accomplished and the master engineering OFP tape produced.
Formal verification testing and evaluation by the development engineering group is
completed. Engineering source data for technical orders and engineering documenta-
tion is developed. Formal test and evaluation procedures are finalized. The mission
and weapon control programs are produced. Laboratory test and flight test aircraft
configurations are established to include aircraft computer data pumps and data
reduction software. These steps are in preparation for formal test and evaluation.

The Formal Test and Evaluation Phase starts with the turnover of the master engineer-
ing OFP tape to a separate engineering group for test and evaluation. Formal
testing consists of a three phase laboratory test, instrumented engineering flight
test, and user Operational Test and Evaluation (OT&E). Phase I of laboratory
testing is a dynamic functional test of all OFP modes. When completed, the master
engineering OFP tape is cleared for engineering flight test. Initial engineering

161



PREDICTIVE SOFTWVARE COST MODEL

CONTINUATION SHEET -CHANGE REVIEW PROCESS AND CONTROL MP-THOfS DATE: 28 Sept 1979

flight test looks at overall air suitability and clears the master engineering
OF? tape for user OT&E. Once cleared, OT&E and final engineering flight test are
conducted concurrently. Phase II and III of the formal laboratory test are also
run concurrently. Phase II is a quantitative test of performance, a look at
performance envelopes and an inspection of code and baseline documents. Phase III
is the retesting of modifications resulting from problems discovered during test.
Part way through formal testing a meeting between the user and engineering is
convened to review test results and to establish an OF? Block Change configuration
freeze. Mandatory corrections to program discrepancies are defined, implemented
and retested; trivial anomalies are accepted; and in the event a change cannot
be accomplished, its coding is removed. Also, during this phase technical order
source data is verified and validated by the user, engineering and the system
manager. Source inputs for the mission simulator updates are finalized anc,
delivered. At the completion of the formal test phase, the master OF? engineering i
addendum tape, incorporating all corrections found during test, is merged with the
master engineering OF? tape to produce the engineering OF? release tape and the
final OFP Block Change documentation.

During the Documentation Phase the engineering OFP release tape i!, converted into
a production version and tested. All engineering documentation is finalized; the
technical order masters are prepared and made ready for reproduction. The
evaluation of test results is completed and the final test report is issued.

During the Publication and Preparation for Release Phas the production OF? tapes
are duplicated; engineering documentation and technical orders are publisi-ed; the
final OF? Block Change Report is issued; and the new OFPs and associated technical
orders are concurrently released to the user under a TCTO.

OF? BLOCK CHANGE PROCESS A.41) RESOURCE UTILIZATION:

Figure C-4depicts the F-ill OF? Block Change process. It illustrates several
significant points: process flow; resource utilization; and major input/output
products. The OF? Block Change process from start to finish is highly technical,
and primarily involves engineering and engineering resources. However, system
management, technical publications and user participation are essential. The
system manager has complete responsibility for the control, coordination and
integration of OF? changes into the overall integrated logistics management support
system and participates to thait extent. The user is intimately involved during
feasibility and change definition to establish requirements and priorities, and to
assure that requirements are properly interpreted. Further, the user actively
participates during the integration and test phases so that performance can be
verified and acceptance granted prior to configuration freeze and OF? release.
The user's primary participation during these phases is in the laboratory yeri-
fication. During the documentation, publication and preparation for release
phases, the system manager and technical publications are extensively involved
in the preparation and publication of technical orders, the duplication of OPP
tapes and the preparation of the TCTO for release. Engineering is responsible
for the technical management, planning and direction of the complete OF? change
program and is also responsible for the development and implementation of all OF?
changes. Therefore, engineering is actively involved in all phases both from the
program management and technical detail aspects.

As noted inFigure C-4the engineering resource utilized throughout the OF? change
process is the Avionics Integration Support Facility (AISF). Figure C-5
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CONTINUATION SHEET -CHANGE REVIEW PROCESS AND CONTROL METHODS DATE: 28 Sept 1979

the F-Ill AISF which consists of an avionics integration area, subsystem test area,
OFP dynamic simulation area, computer support area and instrumented flight test
aircraft. The integration, simulation and computer support areas are used
extensively throughout the change process while the flight test capability is
extensively used during the test and evaluation phase.

The integration area, which contains avionics integraton test equipment (ITE),
is used to integrate the OFPs with the avionics system. It further is used to
recreate flight problems; check hardware/software interfaces; evaluate timing,
stabilization and synchronization; and to conduct final OFP/avionics system
compatibility tests. On-line OF? change capability is available in this area
which enables efficient and expedient implementation of trial solutions.
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CONTINUATION SHEET - CHANGE REVIEW PROCESS AND CONTROL METHODS DATE: 28 Sept 1979

The F-ill OFP dynamic simulation area provides a unique capability to
quantitatively analyze, develop, test and evaluate OFP's and OFP changes under
realistic and repeatable conditions. The systems are hybrid simulators which
retain the avionics computers with their resident OFP's and simulate the world
as seen by these computers in actual flight. Complete visibility is gained
into the innermost parts of the OFP's through data monitoring and acquisition
systems which provide for fll real-time traces of OFP execution. Each simu-
lation system is made up of three Harris Corporation 6024/VM mini-computer
systems, an aircraft cockpit mock-up, special interface devices and a
simulation software package.

The computer support area satisfies all computer support requirements associated
with maintaining and updating OFP's. These requirements include reassembly; data
reduction and analysis; documentation generation, maintenance and storage;
maintenance of support software; specialized programs and programming; and auto-
mated configuration control. The reassembly and automated documentation generation
process is shown in FigureC-6. The computer support system includes two Interdata
8/32 mini-computer systems, a PDP 11/40 mini-computer system and a remote terminal
to an IBM 360/65 complex.

The flight test capability includes El coded F-ll aircraft equipped with special
instrumentation packages designed specifically for monitoring and recording OFP
flight performance. Flights are conducted to test overall OFP performance and air
suitability; analyze change and problem areas; test specific modes and functions;
and to obtain engineering data to define and verify system performance.
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FigureC-6. OFP Tape and Automated Documentation Generation

The AISF technical staff consists of engineers, programmers and technicians. They
encompass a spectrum of expertise on the aircraft system, avionics, computers,

operational software, support software, bomb navigation, scientific programming,
instrumentation, data reduction, systems analysis, configuration management, and
equipment and software maintenance.

OFP TAPE AND AUTOMATED DOCUMENTATION GENERATION:

The key to efficiently making OFP changes qnd controlling configuration lies in
an automated process for generating OFP's ind all associated documentation. Fig-
ure C-6. illustrates the F-ll OFP Tape and Automated Documentation Generation

System which ultimately will satisfy this goal. To date the process performs

the reassembly, documentation/ addendum generation, merge, and production program

conversions. The output products are engineering and production tapes, program

listings, computer files, and documentation.

The process starts with the reassembly of the last released OFP to incorporate the

Master Addendum changes along with subsequent changes to optimize program coding

for memory and timing benefits. The output consists of the development baseline
OFP. Inputs to the Documentation Program during development and integration

include engineering development data, reassembly code and the specific machine

code for the preparation of engineering addendum tapes. The documentation and
files generated from the Documentation Program include: OFP change descriptions
and requirements, change objectives, status, mechanization, assembly code,

machine code (for key-ins and addendums); flight test, instrumentation and data

reduction requirements; test procedures, technical order impacts and historical
data. This information is continuously updated during the OFP Block Change cycle.
Prior to formal test and evaluation the final development addendum is reassembled
with the development baseline to produce the master reassembled engineering base-

line. The final OFP Block Change configuration or engineering release is defined

by the reassembled engineering baseline and the Master Addendum. Formal testing
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is accimplished only with the computers loaded with the baseline OF? and an
approved or Master Addendum thereby assuring a completely documented and controlled
configuration. Current plans are to enhance the system such that all configuration
control documentation listed in FigureC-7 can be produced using this system.

OF? CONFIGURATION CONTROL DOCUMENTS:

The OF? Change and Control System provides for extreme flexibility and therefore,
strict control is essential if OF? configuration is to be maintained. The manage-
ment control aspects associated with OFP changes, and the change process, have
been described; however, essential to configuration control and management is good
documentation. Since software is intangible (can't see or touch it), the documen-
tation must be very thorough in describing its functional and performance charac-
teristics. Equally as important is the requirement to have total visibility as
to how these characteristics were derived. Without documentation that does these
things, the on-going change process would eventually collapse. Figure C-7 illus-
trates what is considered a complete set of OFP configuration control documents
and where in the F-111 OFP change cycle these documents are completed and
available. The list is confined to the end item OFP and is not intended to
include documentation on supporting resources, support software or other portions
of the weapon system impacted by the OF? changes. A similar set of documents is
obviously required for these areas. An exception to this is in the formal test
and evaluation process. As noted in Figure 7, documents defining the test config-
uration of the laboratory, test aircraft, and mission and weapon control programs
are required. If and when other test resources are used in formal testing, their
configuration should also be documented and become a part of the OF? configuration
control documents. As shown in Figure 7, the physical documentation includes
both automated and manually prepared documents as well as computer stored programs.1

Current change requirements and problems are documented in the Operational Softwaro
Requirements Document (OSRD). A historical list of all requirements and problems,
including those listed in the OSRD, is maintained in the Master Software Require-
ments Document (MSRD). All OF? source programs and programs generated after the
final OF? Block Change assembly are stored on magnetic tape and hard copy listings
are maintained on microfilm or microfiche. The OFT Block Change Requirements
Document defines the initial block change definition while the final release con-
figuration is documented using the previously described Documentation Program.
These documents become a part of the OFT Block Change Version Description Document
(VDD). The Computer Program Change Proposal becomes the system manager's official
configuration control document atid is updated as required to reflect the final
released OFT configuration. All formal test requirements, plans, procedures, and
reports become a part of the VDD and are a record of actual OFT performance. The
OF? Block Change Report is a summary of total block change activity and results.
The System Program Description Document (SPDD) is the actual OF? specification
and is updated with each block change. It describes each of the OF? subroutines
in detail and includes: narrative descriptions, inputs/outputs, interfaces,
logic, timing, equations, and flow charts. The VDD is the historical record of
the OF? Block Change and includes all other block change documents. In summary,
the OFP source data, SPDD and program listings actually define the newly released
OF? and the VDD defines the OF? Block Change to it. Technical orders generally
aren't considered configuration control documents but are shown because of their
importance to the user and because of the detail they offer in describing the

OFT's and their relationship to the aircraft system operation. With the excep-
tion of the technical orders, all documentation is stored and maintained by
engineering.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET -CHANGE REVIEW PROCESS AND CONTROL METHODS DATE: 28 Sept 1979

MONTHS I 2.1 3 4 15 6 19 10 It 12 13 14 15

*OPERATIONAL SOFTWARE
REOMTS DC 0590)

*OFP SOURCE A4AG TAPE

*OFF $LOCK CHANGE
REQUIREMENTS DOCUMENT

-COMPUTERI PROGRAM CHANG
PROPOSAL (CPCPV

-PROJECT TEST PLAN

-FLIGHT TEST REQUIREMENTS

: FORMAL TEST PROCEDURES
*MSER ENGR PROG. TAPE

*MASTE t NGR POG. LISTING
* MASTER OFF SOURCE

*AISF CONFIGURATION
*FLIGHT TEST AIRCRAFT CONFIGURLATION

.MISSION £AWEAPON CONTROL PROG. CONF.

:MASTER ENGR ADDENDUM
*MASTEENRADDU DOCUMENTATION

-MERGIE PROGRAM TAPE

PROOUCTION PROGRAM SOURCE
PRODUCT ION PROGRAM TAPE _

: FINAL TEST REPORT
*VERSION DESCRIPTION DOCUMENT
-SYSTEM PROGRAM DESCRIPTION DOCUMENT

:MASTER SOFTWARE REOMFS DOCUMENT
TECHNICAL ORDERS AND tCTO&

OCONFIGURATION FREEZE .CPP kOCE CHANGE REPORT

Figure C-7. OF? Configuration Control Documents
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - POLICIES & PROCEDURES (Cont) DATE: 28 Sept 1979

STRUCTURED DESIGN? - DESCRIBE

Minimal

STRUCTURED PROGRAMMING? - DESCRIBE

Minimal

CODiNG GUIDELINES: Experience - A small group of mechanization engineers is used
on each aircraft.

CHANGE ENTRY METHODS: CRT terminal. Interdata is used for an on-line record.

SCHEDULE: Formal published milestones, formal block change schedule.

REPORTING: Informal in-house reporting. Formal reports to users are via
scheduled meetings (Ref. Figure 3, p. C-10).

COMMENTS:
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - POLICIES & PROCEDURES (Cont) DATE: 28 Sept 1979

DOCUMENTATION:

REQUIREMENTS: Current requirements are defined in meeting minutes and in
change summaries developed by engineers. See Computer
Piogram Change Request on p. C-20.

DESIGN: The "dot" files are used for design documentation. They are
described on pp. C-21 and C-22.

USER: User documentation is provided through formal changes to the
system tech orders.

See Documentation Guide, pp. C-23 through C-42.

PROGRAM PROBLEM REPORTING SYSTEM:

Users generate Computer Program Change Requests. These are formally logged
by MMECP, then analyzed/prioritized at the Requirements Review Meeting
with users.

COMMENTS:
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

COMPUTER PROGRAM CHANGE REQUEST

Entered by SM/ALC

I.D. Number

1. TITLE: Enter descriptive title 2. DATE: Enter prepared date

3. COMPUTER PROGRAM IDENTIFICATION:

Enter identification of program affected

4. DESCRIPTION/PRESENT OPERATION:

Describe in detail the characteristics of computer operation or use as
presently mechanized, including aircrew actions, observed reactions of
various cockpit displays correlated with inputs to the system (including
aircraft maneuvering or switch changes), any test data available, and any
other information which might assist in identifying the cause or which
might aid in implementing the correction or change.

5. DESIRED OPERATION:

Describe the characteristics of computer operation or use desired as a
result of this change, using the same guidelines as under "Present
Operation."

6. REASON FOR CHANGE:

Present the rationale behind the need for this change, emphasizing the

relative importance of the current problem and the desired result.

7. CHANGE HISTORY/RELATED CHANGES:

Information to be supplied by Sacramento ALC

8. REQUESTED BY: 9. REQUESTING AGENCY: COORDINATION

Person to be contacted for Wing coordination
further information.

Name Orgn Phone Name Phone

10. REQUESTING COMMAND: APPROVAL 11. SUPPORTING AGENCY: APPROVAL

SAC/TAC/USAFE SM/ALC

Name Phone Name Phone
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET- Documentation (Dot Files) DATE: 28 Sept 1979

File Designation File Content and Structure

axxx File series name: a indicates aircraft series;
xxx is change number.

axxx.P CHANGE STATEMENT - File is for insertion of a change
statement.

TITLE:
CHANGE REQUIREMENT:
CURRENT MECHANIZATION:
OBJECTIVE:
NOTES:
STATUS:

axxx.M MECHANIZATION - A narrative which is source data for
update. Note if change as mechanized is different from
requirement.

DATE OF LAST UPDATE:
DESCRIPTION:

axxx.K KEYINS - For generating addendum tapes. Machine language
code for patches entered prior to executing a compiled
OFP. Assembly language statements are not required but
provide design interpretation of ML code. Note required
General Navigation Computer and Weapons Delivery Computer
cues.

$GNC - KEYINS

LOC IS WAS CORRESPONDING AL CODE

(address) (revised (old
ML code) ML code)

$END

$WDC - KEYINS

LOC IS WAS AL CODE

SEND

axxx.R REASSEMBLY - Similar to KEYIN, but used to reassemble a

program.

$GNC - REASSEMBLY

(Exact card image, punched cards format previously used
for reassembly)

$END
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PREDICTIVE SOFTWARE CO6T MODEL

CONTINUATION SHEET- Documentation (Dot Files) DATE: 28 Sept 1979

File Desigpation File Content and Structure

axxx.I TEST PROCEDURES - Step-by-step test procedure to checkout

a change.

axxx.F FLIGHT TEST REQUIREMENTS - Contains information for flight
test of OFP change. Contains sunmmary of change and
requirements for test execution (digital channels, test

parameters, success criteria, et.al.).

axxx.G GLOSSARY - List of any new labels or mnemonics.
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I N DEX

P A 9rnWT

i TITLE PACE

2 INDEX

3 DOCUMENTATION STANDARD FOR PROGRA49S

44 DOCUPENTATION STANDARD FOR SUBROUTINES

5 DOCUMENTATION STANDARD FOR LIBRARY SUBROUTINES

6 EXAMPLE OF PROGRAM DOCUMENTATION

9EXAMPLE OF SUBROUTINE DOCUMENTATION-

10 EXAMPLE OF LIBRARY SUBROLITINE DOCUmENTATIOM -

14 USER'S GUIDE PROCEDURES

is FXAMPLF OF USERIS GUIDE

19 FFASIBILITY STUDY PROCEDURFS -____

20 EXAMPLE OF FEASIRILITY STUDY
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DOCUMENTATION STANDARD I

PROGRAMS

Cm TTTIF *. TITLF OF PROnRAM
CM

_r DATl£OF-LA$. STC_A
CM

__Co!POG. MA~YLR. ..
CM
tF FXPi ANATtON * ATATF WiHiT TI4F PRpt.RAM flfrg.

C,.
_CF.DV[ VILI 4_flUTLTNF THF .LOtCI! STRLI!TURr,_____
CF
I.r~LABLES j RFPARATFLY OFFTNF FAfH VARTARLF WHO F NAMF nf$DP

CF NOT ADEQUATELY DESCRIBE ITS FUNCTION, TYPES OR

CF
_CLEX!ERNALL .J.L FT._LVTRNL SUBRDUTI NFS, FUN ETLO1LS ..!

C? DATA FILES ACCESSED BY THE PROGRAM AND THEIR

CI
CI RE 'ARKS t INSE T tO E TS TO DESERIRE DATA S!RUCTUDE$ AND
CI UNLUSUAL PROGRAMMING TECHNIOUFS AND REQUIREMENTS.

_1 ..... - T__ jE_ _ MNT__ OII 0 ONTAT ' ANY INFOPMATIOlN . ..

r- NErESSARY To UNDERSTAND THE PROGRAM.

CO USER'S GuJInE I A USER'S GUIDE IN THE SOURCE LISTING I$
cO oPTIONAL.

NOTES DESCRIPTIvE-COMMENTS-SHDULC RE GENEROUSLY USED THROUGHOUT THE

OTHER DOCUIMENTATION NEEDED$

- - - SO'RCE L7STING. EITHEN 8080 uR ASSF'4PLED
___ ISER S__GUIDE ______ ________________

LnCATI1N OF JORSTREAMS/CS5 F1L7S OR MACROS
ASSOCIATED WITH TNE PROGRAM

17 5 CONFIDOCGU!DE.MAN ..--- 3



DOCUMENTATION STANDARD 2

SUBROUTINES

-C'i..TIILE TI~ -L4LDE--IS IRR (It IT I NF

CM PRaGRAMMFR

-V~LTWWT10QAL __R1A LIATHE SIJRROUTINF fOFS.

CF
C ? !MT-JtnFN VARTARLrS WHICH ARF PASSP Tn AND FROM
CF THE SUBROUTINE,
EF
CI EXTERNALS i LIST ALL EXTERNAL SU9ROUTINES, FUNCTIONS AND

D A TA F ILEt_&CCfAS F rY THE SUBRROUTINE OR WICH

CI CALL THIS SURROUTINEs

CI REMARKS I INSERT COMMENTS TO DESCRIBE DATA STRUCTURES AND)
CI (INI'SUAL PROGk'AAMqNG TECHvZOVFS AND' REDOIREMFNTS-
CI THESE COMMENTS SHOULD CONTAIN ANY INFORMATION

________ NECSRYT UNDERSTAND THE SURROUfl! LL

-N~tE:DE5C'IPfTV-E -COmmEN TS SHOUILD BE GENEROUSLY USED THROUGHOUT THE
SOIURCE CODE TO DESCRIBE WHAT IS NAPPENINn.

OTHERf D6-NOUMENTATION NEEDED a

-~ -- - SOU)RCE LISTING
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DOCUMENTATION STANDARD 3

LIBRARY ROUTINES

-CM-101E 2 fyltr OP LYRRAgy ROI1T1NF
Cm

CM
CM I TRRARY N&ME

CM
---m-DA!E .Df- LASL-cHiNCE-

CM
CM ORAW-ER -_______________________________

CM
.CF EXPLANATTnN A TATF WHAT THP I ?RRhRY RniI7TNF nnfFSt
Cf

-Z!QVLERYlEw OUJTITNr THF I OCTC STRUrTuiRF
CF
CF EPARAk L-TERS5- LEFNF ARIABLES WHICH ARF PASSFn TO AND FROM
CF THE ROU114E,
CF
CI EXTERNALS$ LIST ALL EXTERNAL SUBROUTINES, FIACTIONS AND

Ci .DATA EIJLES ArCESSFD BY THF LTRRARY HOUTNF.

___ ~ ~ ~ - PEAS -t3.~ OMMENTS TO IErRE nATA STRUETURES ANTM

CI UNUSUAL PROGRAMMING TECHNIQUES AND REQUIREMENTS.
cy THESE EOMMFNTS SHOULD rONTAIN ANY INFORMATTOW

CI NECESSARY To UNDERSTAND THE LIBRARY P019'INE.

CO USER'S GUIDE -- 3A USER'S GUIDE IN THE SOURCE LISTING 15 OPTIONAL.

NOTE, DESCRIPTIVE COMMENTS SHOULD BE GFNFROUSLY USED THRnUGHOUT THE
SOUIRCE _CODPE TO._DESCRIBE WtkT IS HAPPENING,

OTfHER -DOCUMENTA-TION NEEDED:

SOURCE LISTING
USE"' _AIDE

SOIERPLTESFO TE TANDARDS ARE COTIE NTHE FOLLOwING LOCATIONS,

- INTEROATAI SYSTIt)OCSTD,FRM/S

IECOR NUMBERt PROGRAM 5.05, SUBROUTINE S~mSO, LIBRARY ROUTINE &85125
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EXAMPLE1 PROGRAM DOCUMENTATION

C~IILEI pArKPUlRIr
Cm
CM DATE OF LAST CHANGEI %n OCT 7A
CM

__-9 ..P_2W AMMEIR 2 g- RARTwF.LDW

C"
FFY._LANATIN * THYS IS AURaF PROaRAM FOR USF RY tONFTQURATInN

CF MANAGEMENT, THE PROGRAM WILL REQUEST A PACK NUMBER
CF FROM THE USER AND PROrFFQ TO PURCE ALl DATA FYIER
CF NOT ACCESSED WITHIN THE PREVIOUS 7 DAYS,
CF EG
CF OVERVIEW !PROGRAM PACKPUgRGE!

CF INTYAI IATTON1

CF WHILE PACKPURGE NOT COMPLETE
CF D0 AFnYN
CF GETAREAINFOo

--9F , IF PRDGTYPF F.Q. nATA-ARFA
CF THEN BEGIN
.. F LIALTFFR NF- 0000SYST

CF THEN BEGIN
CF IF 1ASTACCESS * SEVENDkYA
CF THEN ELIMINATEAREAI
F _ -END

ENDI

CF
CI VARIABLES I PARLST IS THE PARAMETER LIST AND BIIFFER AREA FnR
CI SDASAVE

__.. ELIST is THE_ PARAMETER LIST FOR THE SYSTEM
CI ELIMINATE ROUTINE

__ . . . ... . ._L ARIA ALE$ ARE GLOBAL
c!

C EXTERNALS I NONE

CI REMARKS I THE PROGRAM IS COMPILED AS A FORTRAN PROGRAM FOR
CI EASE OF 1/0,
I DUE TO THE INTERNAL OPERATION OF VULCAL TMiS.
CI PROGRAM MUST BE RUN AS *ACUTIL IN ORDER TO

c, UTILI7E THE SYSTEM ROLUTINE SDASAV. IN ORDER
Cl TO EFFECT THIS THE PROGRAM SHOULD OE EXECUTED

_____ BY A JOB STREAM FILE WHICM RENAMES ACUTI.fl
Cl TEMP, PACKPURGE TO AC'JTIL# EXECUTES ACUTIL
__i AND UPON COMPLETION RENAMES ACUTIL TO
CX PACKPURGEl TEMP TO ACUTIL.
C!
cI

WRITE(3q001
-iO-"--FORM I ENTER PACK 0 TO BE PURGED")

READ(3o 0) IPACK
I FDRM4T(I3)

W!.TE(3.902) IPACK

902 FULMATC2X#13)
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STOP

OLTFST BLOK I
-PA'RLST ALOK 2'i
RLIST BLOK

ARCN7 PLOW I
TMA_PACK_
TAM PARLST+O

-TLO PARLST._____________________________
BRJ SDASAvE FIRST CALL TO DASAVE

-----__ DATA I rUNrTnfN CODE TO GETy AllI AREAS

Ariz DONE NO AREAS EXIT
_lEt A PC'I~ N-1 IW.EPOF.ARFA RI 0rS RFTigNFn ZDfln nS/gi C.LK
BLIJ $TIME GET TODAY$ DATE

-SOE __7 -- R~iTIrT I flhY9

TEM PDATE INITIALIZE PURGE DATE
.MLDPP __B~j tTAQE& %FT K RP(rTSTFR In ARF& ftlnrK

SOZ DONE NO MORE AREAS TO PROCESS
I mi _6AK CK I.D.LLLILE0n Pg~yrRAM FYI F
SON MLOOP PROGRAM FILE GET NEXT AREA BLOCK
BUJ __QLTESL. rHECK TF QOOOSYST OIIATLIE
ONZ P-LOOP YESv GET NEXT AREA RLOCK

_______% U AttESS tHFCK LAST ACCESS
SON MLOOP WITHIN '7 DAYS GET NEXT AREA BLOCK
RUL ELI

T m 
__ T__LONG ELI INATL IT _-___ _____

11C MIDOP GET NEXT AREA BLOCK

a - GETAREA RO'UTINE

_ __ ON ENITRY TO I _1 n 7 ~J~ARCNT NIAI~l L~tRfrjUVFF _____

* POINTER.
_*~~~SR PACT _~~Rr20- (A4RE.'k _________

IFT NOT PO'SITIVE- DACALL ELSE MOVE POINTER To K REGISTER V, RETUJRN.

DACA CALLS 3DASAVE.
* ~~~TRPLS jfRS RUFFER CVU~IT TOARLAOtT _ __

* ~~REUQNS TO MAlIiE IF NOTHING I UFRIEDONE.

GET&REA A011 *2to M~lFPITR7 ETAE AAI UE

FNP DACALL_ ._ P__UFFER COMPLETELY PROL1.§SE GiENEyL~fU FFjk__
1MW ARCNt MOVE POINTER TO K REGISTFR q

BUC OIJ RETUFN TO MA!NLINF
DAALIT _LO PARLST GrT ADDRESS OF PARAMETER LIST

BRJ SOASAVE CALL SYSTEM ROUTINE
DATA 0 NOT THE FIRST CALL SOo M ERE
AN? -Sao- PROBLEMS SEND ERROR MEISAGj __

TEO, ARCNT MOVE BUFFER SIZE TO ARCNT
____ AD AO UCOJ ALL DONE RETURN WITH ZFRV FLA6 SE7____

suc GTAREA GO SET POINTER
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* ELIMINATE ROUTINE

Rag

*MOVFS ARFANAMF AND OUALIFIFR FROM RUFFER Tn tLtIMINATF PRAM [TAT

0 ELIMINATES FILE

ELIM TMD OK GET AREANAME FROM BUFFER
fnl FLTST PUT TN PRbM LIST
TMD 80K GET QUALIFIER FROM PUFFER

TP~II~PT.ILPUT J1~_T - -

BN7 $41 PROBLEM SEND ERROR MESSAGE
a.IC 0., RETURN

*

a

O ACCESS ROUTINE

, GETS LAS? ACCESS DATE AND PURGE DATE,
0 SUBTRACTS PURGE DATE FROM ACCESS DATE.

ACCESS TME 17,k GET LAST ACCESS DATE
TMA MTIME GET PURGE DATE
SAE SUBTRACT

SUC9. JUC __.,L J
lEND

C TME FOLLOWING DISPLAYS ERROR MESSA( FOR SOASAVE ERROR
C

40 wRITc(3.a O01
400 FORMAT( ERROR IN SDASAVE RnUTINE CONTACT PROGRAMMER") ___

c
C

C TH_ fL PI DG S LAYS ERROR "ESSAGE FOR SELIM ER OR__
4 1 R I T E ; ) ; 4 1 U ) N E C O N
-1 -FORMA C ER$OR -IN-SELCMTNTTE ROUTNE CONTACT PROGRAMMER")c

C COMMON EXIT LOGIC
C1s0 REW IND tO
r St PEAD(10 SOOJVARIABLE LIST -

IFCEOF)GO TO 60
C W!ITE(6S02)VARIABLf LIST
C 0TO 51
C 60 CLOSE 3 6

END
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EXAMPLEI SUBROUTINE DOCUI4ENT&T!OW

SUBROUTINE GTnATECTEMP)
cm

CM TITLE i TDATE
.Cm. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Cm DATE OF LAST CHANGE: S NOV 7$

CM~ PROGRAMMER IMsTAYLOR 6 JeCLAAR
CMPFVYRYDN I v N_ TFAnUF

CM
CF- f.LANATloN _-- LTLS__iJ&RpUT INF CONJVERTS AN Al LHA5LTjC 2±L1H
CF NAME TO A NUMERIC VALUE, THIRTEEN DAYS ARE

Aflflrf Tn THF OATF TO AllfOw FOR CMFrKTNr FOR
4CF DELINQUENT TASK REMUESTS. CROSS-OVI TO THE

CF NEFXT MONTH ANDIOR YFAR IS TAKFN YNTO' ArCUNT_
CF
C I-PAFAm'ETERl1_. TEMP e ALjPHA±U.RC NPUTmn(JTPUT OF fAIF
Cl FORMAT I

CI EXTERNALS I CALLED BY M4AIN
C I toC-ATED IN TRTSMATN

C I
_pTREMARKS iATES WILL NOT BE CONVFRTFD FiFYOND !tEEAR 159-

C DATADEFINITION
1ITGER TFMP(3)gY0ATE(12#2)
COMMON /IPATE/YDATE

C--END DATA..DE INTTON __________ _______________

C GET NUMERIC DATE FOR TEST IN CALLING ROUTINE

IFCTEMP(Z).EO.Y0ATE(U.1)) GO TO 20o_______ _____

10 CX NTINUE__________ ___ ____'

wRITE(3#loO) TEmPC2)
1000 FORMAT(10 MONTH GIVEN ('AAP') IS WRONG '.1,' ENDING SESSION')

CALL EXiT-

C SET. ALPHA ' ONTH TO NUMERIC MONTH____________

_c AD IN 13 FOR TwO WEEK CHECK
TEMP(lI)sTEMP( I)+13

C CHECK To SEE IF IT 1S INTO ANOTM[R MONTH _____

IFC(TEMPCI).LE.YDATECIe2)) Go TO 9999
C __YES SUBTRA~t OUT FOR DAYS INTO NEW MONTH

TEMiP(0x3TEMP(l)mYDATECI,2)J

c I CREMENT MON14 COUNTER
TEMP (2) ETEmP (2) .1

C CHECK To SEE IF INTO NEW YEAR
IF( EMP(2).LE.I2) GO To 9999

ADD To YEAR COUNTER (WILL NOT WORK FROM 1999 TO P000)
TEMP (3 ) TEMP (3) 1

C __ENQ OF DATE ROUTINE
9999 RETURN
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EXAMPLEI LIBRARY SUBROUTINE DOCUMENTATION

FM TTTLF t 1WiiRTN

CM
Cm EN1R___PO123_T .. _J_ LAIN
CM
CM L1JRAAR_ Nk J FP______LOFPLTR
CM

_CM DATE OF LAST CHANGEI A MAY 77
CM
C.M PROGRAMMER. I KARL w RA,5
CM
_CF E.XPLANATpN . THE RUFFER STARTING AT IRUFF ANn FOR NCHAR RYTFS LnNr
CF IS SCANNED LOOKING FOR A VALID DATE AND TIME IN ASCII$
CF THE DATE IS rONVERTED TO A RINARY Wn@n ANf THE TTMF TS

CF CONVERTED TO ANOTHER BINARY WORD, THE APPROPRIATE
._ ___ STATUS I.---RERi.J _.THE DATE CAN F LTHER IN INTFRDAT

CF (E,G, 24/01/77) OR CONVENTIONAL (24 JAN 77) OR JULTAN
CF - _1..O2_J. TIME S IN HHMMISS AND IF NONE !0 rTVEN
CF THEN 12100100 IS ASSUMED.

_CF
CF OVERVIEw u SCAN THE BUFFER
CF .. . . . .. .. . I9_F R IS JULIAN

CONVERT THE DATE TO BINARY

_ _______CV.RT THE TIME Tn RINARY
CF RETURN

CF IF 
T
HF FORM IS DD/MM/YY OR DD/MOM/YY

CF IF THE YEAR IS LEAP YEAR
CF IF THE MONTM j.LATR THAN FER.
CF ADD I DAY TO TOTAL DAYS IN DATE
CF ..... CONVERT DATE TO RINARY
CF CONVFRT TIME TO BINARY
Cr RETURN
CF
C. PARMET!ERS INPUT t
0, _IBUFF a BUFFER START ADDRESS WHERE THE DATE/

CI TIME IS LOCATED
CI NCHAR a LENGTH IN BYTES OF ISUFF, I FORMAT

CI nUTPItl
CI ------ IIN * IBIN(I) I8 BINARY DATE
CI IBIN(2) IS BINARY-TIME
CI _ ISTAT S STATUS, RANGE ,- a Of 14 FORMAT
c!

!I EXTERNALS CALLS FSCANt LOCATED IN SYSUSER LISRARY
:1
*1! REMARKS v AFTER CALLING JULSrN, SURROUTINE JULIAN MUST BE
CI CALLED TO CONVERT THE BINARY DATA TO JULIAN
CI FURMAT, LEAP YEAR CALCULATIONS WILL BE INCORRECT

.EGINNING WITH LEAP YEAR 1980m
aPROG JUB IN 9e
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SUBROUTINE JULSINCIRUFF,191NNCHAR,ISTAT) 101

DIMENSION IPONTh~eI2i.TTEXT,2i.ITARLEft~1.TRTNf2t.TDELTMfIi Ifli

-D-AU-IYt~/JAJAL±.'4FE8 O.IMAR -049APR to__________
* MAY 1#'JIJN l,'JUL ','AUIG It 107

* 'P_.'QT .'?OV 0.'D~r I/ A-
C .09

DATA lT8~nt ~n1ng 11~~U~7~n.tl it

C11
- OAT4-IDECA1',- 'J otilUlLAJ-
DATA TDFLYM /I/9/11

C FINING OUT !N WH'AT FORM THE PUFFER IS IN i

CALL FSCAN(ISCINITINCH4&RtIBUFF)
CALL-FiCAN( I1'LLhU.REGA)
CALL FSCAN('GDrSlpIDrISP) I

C HEFR TS IN JIILTANC YR-DAY) GO TO 20 ____P2-___

C
-- A-cUENGt.rEQ,..bJ GO TO g___________

C- FORMMUST 406~ SE IN DAY MONTH YR
C 02 D~EC 75

CALL FSCAN(*STDISPI 01217SSP).

- . CALL -F$.IANV.NQMflI AN~jLCNL. ___ -

IF(IDAY *GE. 32 *OR. IDAY *LE, 0) GO TO Qqo

C IF THE FORM IS IN D!~m/M~YY (02/12/75)

CALL FSCAN('GTDISP',IDISP) 3 5
CALL 7SCA-N('NU'4MR.pLON.NNUMLE.NGT4) 136~
IF(IMEON *LT, 0) GO TO 2

- --IFC!MON .EOL 0 _,OR,_IMON oGT. 12) GO TO 991_____
ITENTrfl 8 'MONTH (IbiON)
GO TO 3&

C
C IF THEFOMIS OD MOMYY (u DEC-75) ______ __

2 CAL VSAQT_; j SP-

_CALL F3CANC'TEvT'*ITEXT#LFNGTH)t.
IF(LENGTN NE4. 3) Gon To 991 -_ _

3 CALL FSCAN('NIM(P'.IYPPNNUMLE JGTH)
IFCIlYR GT, 90 A~R -,JLT, 0 )GO TO 94?
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ILEAP a 4*J13
IF( TYR J9, TIFAPI CQ TO 30

5 CONTINUE 155
-- 15'

C NON-LEAP YEAR CALCULATIONS 157

DO 10 1 1.12 159
MPITEXTCII F0. !MflNTiH) M O Tn PO 1&0

10 CONTINUE 161

20 NOAYS a JTABLE(1) + IDAY 163

IRINCI) 8 IYR + NDAYS 1 as
nho TO soI l

C 16?
_G_.. LEAPARC ALCUL AT IONS 6
C 169
. Q DOA -l.1 - Aid 2 170

IFCITEXT(1) eEO. IMONTH(I'i) GO TO SO 171
40 CONTINUE 7

GO TO 991 173

NnAYS a ITAFLEMI + ZDAY 175
PY JYF- C2**lk 1 ?k.

IBIPN(I)a TYR * NDAYS 1?7
GO TO 80 e

C 179
C __ L_.IN[ A.TE 1S IN JULIAN FORMAT(YRDAYJ -- 11IG-

70 CALL 7t'3TflT _Lp I SP) 192.
CALC. 7SCANC'STCHARf,16EC) £ 3
CALL FSCANCSN1MSERe.ZYRNNU.LEGT4) 8
IFC!YP .6?. ,99 *0O TYR *LTO 0) GO TO 992 lbs

-- ALLFSCANC9NUMSER.IDAY,4NUl,LENGTH) 166
IP(IOAY .GT. 366 *OR. IDAY *LT, 0) Go TO 990 167
_LB;NCI) a ZYR * (2**16) + JDAY ISO

C 01 CKING UP THE TIME (IRM!P4SEC)19
C 191
SO_ CALL P SCANj I ________________N) ..

CALL F3CAN('NUM9ERlvIWR#NNUMLENGN) 193
-~~ -- O7!H.OAM!P.IR.GT. 24) GO TO 993 194

CALL WSAJl(fNUM9ER1,?4!NNNUP4,LENGTH) 19s
IF(t4IN LT. 0 'OR, M14 GT 60) GO TO 99419
CALL F3CANCINUMBE .#13EC.NNUMLENGTMI 197

IPISEC *LT, 0 *OR, ISEC G6?s 60) 6O TO 995 196

1CONFIOOCGUIDEeMAN **.12



ISIN(2) n 36000 * IMR+ 600 * MIN + 10 *ISEC 199
ISAT a C A
RETURN 201

c DEFAULT O NOON FOR THE TIME 203

90 ISIN(2) a 36000'12 20S

RETURN 207
c 2Ca
C ERRORS IN BUFFER PASSED 209

C INVALID DAY a at 211
_C 1._ .VAJ.Dp -t a .2 212
C INVALID YEAR a -3 213
C_. NVAI HR w4 o1 ip
C INVALID MIN a -s 21S
c NVALTO SFt 06 216
C 217

_.__91-_ II!AT a -1 t A
RETURN 219

RETURN 221
942 ISTAT a 1 222

RETURN 22399.3 _.Lv(Zj R E . 1GO TO q90 -24
ISTAT -4 225

.. .. REtL VN 226
.94 ISTAT.-, 227

RETURN 228
99S ISTAT -*6 229

.RT_~TURN_3 0
END 131
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USER'S GUIDE PROCEDURES

1, PURPOSE

Give general descriotiorn oj the program statlig t$ OUPooee end

DOeserhe the Ifmut dnluoing farmt, ohmtPnt, makiut mMA14O. MAt

3, OUTPUT

Oescribe the Cutout imcludima fOrmat# contents and output med4a

4, OPERATING PROCEDURES

List the step by step orocedufteS eouired tol

3. Termht4 e a d reOOrt the program,

Give amr o0ratlioal *x"' On ,

5, RESTRICTIONS

De Pbe alny limitations such as size Of inwtutDComputer oeessop

.used vsatem soac_.eouir. etc_,

6 APPLICAPLE ERROR MESSAGES

Ltt iy Poroq melessqe whi ch may be diSol ayed due to im PrODe !IDUq

I -i-

_j0_ Q*Mpto ro.ec



4-PI ASSEMBLER'USERS' GUIDE

-I J,.P RPOSE

The aior obleofiVe o* the 4.PT Assembler rewr4te pPalet is tO
allow Complete processing of 4-PI programs at SMALC, At this time
ayft s~i !Jfte P5LCof th . asLsIa.!mP_.ar t3 Ji fteU.se Thil Vaslion
accePts an Ordinary 4-PI Assembler input file and creates from it a

.syltaxe e l listi._nO of the input,. For ecnmoletae
documentation on the use of the assembler, refer to the IBM CP-2
,met 4&PT ma ials

20.INPUT--

..... i .te55abeP ce nt. the agms 4nmi .% th. n"-a AseamklgP with
tka followig exceptional

t. The JCL cards are not needed and are ignored If found in the

2.Le.Jpdee.Jacea~oltCul)E rapd must e-ntai, &r, Inteeata
fleneme. 0efeUlts ae set to the user volume and no extension.
___Iv d fi~efiles must he neement on the Tntedaayst and...
all member nale cards must be deleted from the date sets.

- TPUT

The outout consists of the assembly listing Includimg epro messeaes,
wPrninp melsagass peOr summary# Input file deseript.Ont eposs Roo
feremce dictlOnary exte.lal SymbOl dictionarv special remeark

4, OPERATINGJ PR~uE.___________________________

....L Ltial Preopration Procedupes

Before _usi- _the asseblerfor the first tine# it Is mgeslary
to orepare the fmnut files. It is assumed that the main Input
moduleis _already located on an Interdlteadi_.oqetoeveL.
simce most of the EVOLKS reside as data sets im libraries at Ogdem,
thq useP must retriev e these oat& sets for use On the@ Interdata.
A secarate file is needed ffr each EX9LK, end the member name
;apes -mist beg 4!ig.tcOA2WIA9J iles mal be given amY .Intgpj "t________
filen"me. If minimal text editing Of filea is desired,
the above files should be armed using the user volumgf,
the name from the INCLUDE cerd, end no exterion. If these
defelts are not used, the user must modify any INCLUDE cord In
the soupce file to Indicate the new filename.

187 CONFIDOCGUIDEMAN ..



4.2 OPERATION

The M.PI Assemble,. Is a noontoretive task. It is called by

.A8P4ASPT fileoiamot* *1.a.

where

filensms2 is the user's output file

Options5 for the output file spot

1e filemomet - output goes to the Specified file
2.---P - outLit is diaplayed am the RT gerepri

3, e a output goes to a mull device
A, blank a output ops to tho usorle de4fallt 142t Wa~

_____ ImA~s5k.,~tLSIs displayod an the rRY lawe s.oUos]

_____ AN F! o__LAssewiefii noi prope

END OF TA8Ik 2 Assembled with warnings only
END OF TASK( I Assemhied with pprs

Eus~!,,..1~e~tl~oimois a short example in!AfLgjjtp____ -

and an INCLUDE mociule with commentet

SOURCE -_________

//RlIA16GNSJO~ ('35M.,10OPMMEC)p 1OFPt# CLASSIE
h/SVIISCR.SVSIN DV *

____ __//CPASMS.NCADV)n * ___ _______ ____ _____

ASSEM A*N5SG

The bov cal',al 1 JCLandthe ASSEM cs~d are treatedW as
Comments and are Ignored.

ENTRY OVY_______
EXTRN VSIFT

GAmSOL--EXBLK ______________________

INICLUDE GAMROL

Module GAMBOL must have been brought back from Ogilenp separated
Into its Own f.1--fiS PIULseqon the 9 t-pfsult ot~.h __

filename must have blemko in the extonsiame

FCDR -5514 I

* INCLUME FAO1lIOB1ISC/G
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Module 10816 has been fully described as eosidir' on disc FOOS- - __-. k _tLth & t sm ( -ARC/r=

USING NLOCAL2,1

END

Include MoOules All Member nlme cards must be deleted when
___--CrPati _nA~e Incr._ud* f419t

_EMOER NAME CAMBOI
GAMBOL EXBLK DATE 69,192 8 SYSTEM
LASTXR RSRH I

...._ A tLt~i.AL2Jt jk LPoaeoe modules fait BlANSGNl is I
minutes.

_J.j._A .~ k~ r0u lbe! llow d is 2000.

- 2&L ie a!nuhrOf MACRO'S &I lowed I a5, _

3. The maximum number Of Imeluded files Is 9.

_____ERROR MESSA.ES__

____ ~QtDes Of errops a".indijc~sd by the assefinbtr.-Te II.Est j- __
plaYs bad fle 1/0 to the CRT screem. QiVinQ the file 4MVo0ved and
the 1/O status. This type Includes ePrors such as assfgnent @PrOPs
for the input or autout file, The second tyPe of erpOr is lOp svmtes
.ProS and blarr m ._ T ese itejed ito the oUtIUt . .ti9fl d

sooeap beginmmim In column 2, as followsl

* WARNING - COLUMN 4 NOT BLANK
cE ERROR --- 3 MIILTIPLY DEFINED LAREL

__p_ Ins and ErporsI ....

I, SHORT INSTR pOESN'T FOLLOW A SKIP# COMPARE OR MODIFY STORAGE
2. LONG INSTRUCTION GENERATED IN EXBLK
3* SNORT INSTRUCTION GENERATED
4. COLUMN 9 NOT BLANK
... *BIT VALUE TO LARGE - HAS BEEN SET TO MAXIMUP

6, ENTRY OP EXTRN DEFINED BUT NOT USED

CONFeDOCGUIDEMAN ... 7i
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1.ILLEGAL OPCODE
2I L L A.LAE-..N FIATONPELD

3, MULTIPLY DEFINED LABEL
4. LARFf TAAI F I TMY! FXCFtFFD

So ILLEGAL CHARACTER IN COLUMN 15
- A.LLM&ALLiARFI IN VAR! ARI F FIFID
7, UNDEFINED LABEL USED

.8. ilULLP..L MFLENE!L LLAAIM LIF_____________

9. UNDEFINED SET OR EGt) LABEL
10, ILIFCAL NUMFRTC SPytTFIrATTON
It. INVALID SHIFT VALUE
2, m 1-!-__L___ DEX -G -S

13. INVALID HEX MASK
1A.. ILLEGAL VARIABLE FIELD FORMAT
IS, ILLEGAL MACRO NAME SPECIFIED
16-. MAfR0 NFSTIN. FXrFOS 10 LEVFl S
17. MORE THAN 10 PARAMETERS USED

19, MACRO TABLE LIMIT EXCEEDED
AVL1aL~J~LKMLISAPPE iORE rXFrJTARLEr

21. INVALID IFF OR IFT INSTRUCTION
22. INVALID GO TO OPERAND
23. INOLK OR EXBLK DEFINITION EXCEEDED MAXImUM SIZE

--- 4,tDE-C-R. -C Rcs~AtjA TRUNCATED,
2S. ILLEGAL COMRINATION OF INALKe EXBLK

COW 1DOCCUIDE.'mAN ... -
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FEASIBILITY STUDY PROCEDURES

__I,_.....PMFNT IMPIAWMN~hTfIO

....19SC!1bt kt is eup'eaitly avaltnble to %&Mello thei greo~sm-

...ttih&.AXLjiAl& a ut4ansa Fap, Mach solution. ,, incugget falJa.fna -

P) whatP &##met& ft mi hays an fka General goat-

.....J What he y le~jAtjhii will he,

A2 h fimima post in man-hours an'id machint hour.

Stalt w ~ ~ a a-MJtc JTDI-lJ.*as 4 a o1
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TICOPY? feasibility Study

MUDPY 2 under MYRCI wi I not eetema the heams #4 lagan #&ngs rpete,4

under MTRGZ*

2. Current Implemrentation

Whom accessing tape$ created under "TO02 TCOPy2 must be Implemented
in m__hdft1 mo-do. A User must User the AflV Pammend to nns4tier, t%&
tape at the correct file.

3. Solutions

1) MOdify TCOPY2 to Weroe the account number field In the header
UtAks The DEmblM MAN ,i41ACMueg With 9h& mfieinAl nPOCIP*RC.

who sugoested that the chance could be easily imolemented. The
-oemerP..Y4*e.Y0uIdbm. able to use ths FIND emmduto Ja a . ---
file "fl the tape and then OPOceed with a READ command. The time

.-~ ~~p fkJr and 20 machine hour., ______

2) Us@j the eurrant ipplapentatiam. This oe~~e hs uspr. t8 first
use the INDEX command to disolay a list of4.11 files of% the tapel
the count-th n~e of fi.VL including b6".eaqj~aj-
files, and use the ADV co'mmamd to advance the proper number of

* -- filestl thenswth omf.EAE mode and proceed wth_ READ
Commafflo.

3) RecommendaTions

It is Fecom"eended that TCOPY2 be modified. This modification will
-- -make tao. _file kcnuisitiom less eOM01jjAt Mt j.ggiSep, -

CONFIDOCCUIDEMkN m..20
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PREDICTIVE SOFTWARE COST MODEL

PERSONNEL DESCRIPTION DATE: 28 Sept 1979

DESCRIPTION OF SKILL LEVEL AND TYPE (AF/CS/CONT) OF PERSONNEL MAINTAINING THIS PACKAGE

Below is the official position description for a GS-12 Electronic Engineer
(Computer Systems). This description outlines the basic requirements of the work
to be done, whether performed by Civil Service or contractor personnel.

I. INTRODUCTION

See functional statement filed in Official Position Description folder and the
Sacramento ALC Organization Directory charts. Incumbent of this position serves as
an Avionics System Engineer responsible for accomplishing software and systems
engineering projects/tasks for avionics embedded computer systems, their resident
Operational Flight Programs (OFPs) and their support systems for the F-111 and other
Sacramento ALC prime aircraft systems.

II. DUTIES MAND RESPONSIBILITIES

1. Develops, coordinates and carries through to completion blocks of work of
large scope containing many phases of which two or more phases each contain several
complex features. Plans and conducts research, development, or other work for which
precedent data, criteria, methods or techniques are significantly inadequate, are
controversial, or contain critical gaps. Develops or originates completely new
features, in addition to improving, extending, or validating currently known pre-
cedents, data, methods or techniques. In accomplishing the above incumbent is
responsible for the development of modifications and changes to complex aircraft
digital avionics systems, their Operational Flight Programs (OFPs), and laboratory
support systems (e.g., the Sacramento ALC F-111 Avionics Integration Support Facility
(AISF)). In addition, incumbent is responsible for the investigation, analysis,
evaluation and reporting on avionics system performance, problems and new requirements

2. Develops and carries through to completion complex changes to the OFPs.
Uses the F-111 AISF to analyze and evaluate OFP requirements in order to develop
optimum implementation. Investigates potential solutions to system problems/change
requirements considering tradeoff analyses involving implementation costs, algorithm
developments, timing requirements, memory size, hardware/software integration
requirements, support equipment, personnel capabilities and limitations, data package
development and overall magnitude of the effort; and translates these change require-
ments into engineering specifications and tasks. Designs the change mechanization
and integration; develops the programming code; and debugs, tests and documents the
results. At all times assures aircraft system integrity and compatibility; and meets
resource allocations, performance criteria, cost and schedule.

3. Establishes formal test requirements for OFPs; develops and implements test
plans; conducts detailed tests using the full capabilities of the F-111 AISF and
instrumented flight test aircraft; and analyzes, evaluates and reports test results.

4. Serves as project engineer for the design and development of changes and
modifications to the AISF hardware/software resources and other avionics support
systems. Provides system engineering support and assures compatibility with the
aircraft avionics, digital computer complexes and OFPs. Establishes change require-
ments directly with the AISF and avionics support systems users. Prepares change
specifications and plans and schedules the complete development and implementation.

5. Conducts studies and evaluations of systems in acquisition and determines
support requirements. Performs 2612 studies, prepares Computer Resources Integrated
Support Plans (CRISPa) and participates as a member of Computer Resources Working
Groups (CRWGs).
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 197

6. Prepares contractual engineering proposals and associated specifications
and work orders.

7. Monitors and maintains close liaison between contractor and Air Force
activities associated with the engineering support of digital avionics, embedded
computer systems and OFPs for Sacramento ALC prime aircraft systems.

8. Reviews, evaluates and advises on the effectiveness, technical adequacy
and suitability of work and proposals of others related to digital avionics and
OF-9 support. Evalutes more complex vendor proposed modifications for requirements,
feasibility, completeness, accuracy, cost, and operational and logistics impact.

9. Consults, coordinates and attends conferences with other service
activities and higher headquarters on matters pertaining to avionics OF? develop-
ment and support. Makes recommendations to higher authority for changes to
policies and practices, based on knowledge, experience, engineering studies,
observations, and reports received from service activites, and defends Sacramento
AL' findings and recommendations. Travels to contractor or other government
facilities to review engineering data and render opinions and decisions which are
normally unreviewed; maintains liaison with other government activities and con-
tractors in order to exchange engineering data and to maintain a current knowledge
of the state-of-the-art.

10. Independently determines logical approach to solutions of major associated
avionics OF? development and support problems. Carefully weighs the advantages of
increased systems reliability, maintainability, etc., against time, cost, com-
patibility, and safety of flight. Makes and evaluates proposed changes to the

system software on the basis of established hardware/software interfaces.
Establishes supporting projects with other engineering personnel and directs theI
integration of auxiliary projects toward the ultimate objective. Scope of project
effort is broad in that all projects consider, as applicable, the mission of the
aircraft; functions of associated avionics systems (weapon delivery, navigation,
reconnaissance, radar, instrumentation, etc.); communication/interface requirements;
flight test; computer program documentation and configuration control; and vali-
dation/verification of the software. Applied research, special investigations,
statistical analysis, etc., are a normal part of the incumbent's effort in accom-
plishing his duties and responsibilities.

III. CONTROLS OVER WORK

Incumbent is under the supervision of the Section Chief and receives technical
direction from the functional group engineers and other senior engineers who give
assignments in terms of broad, general objectives and relative priority of work.
Extent and limits of assignments are mutually discussed. Incumbent works with
considerable freedom from technical control in selecting and establishing the
proper methods for attacking and resolving complex features and otherwise carrying
assignments through to completion. Controversial policy questions are resolved by
joint consideration with the supervisor and functional group engineer. Completed
work is reviewed for adequacy in terms of broad objectives of the work and for
compliance with Air Force policies and regulations. Decisions and recommendations
based upon application of standard engineering practices are rarely changed by
higher authority, except for reasons of policy, public relations, or budgetary
consideration.

191.



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET 9DATE: 28 Sept 1979

IV. OTHER SIGNIFICANT FACTS

1. Fields of Engineering: Electronic - 55%, Computer Science - 30%
Aerospace - 15%

2. In addition to an extensive academic and professional knowledge of
scientific and engineering principles, it will be necessary for the incumbent to
possess a special faculty to do successful applied research and establish authori-
tative criteria based on sound engineering principles used within this section by
joint consideration with other engineers. At most times, the incumbent will be
responsible for several projects requiring difficult and advanced engineering work
of a high degree of originality, therefore incumbent must have a thorough and
detailed knowledge of avionics digital systems, (e.g., inertial navigation systems,
fire control radars, stores management systems; digital controls and displays,.
etc.); aircraft embedded computer systems; real-time operational flight software;
laboratory support systems to include real-time simulation systems, host computer
systems and avionics system hot mock-ups; software configuration management;
software documentation; OFP testing, evaluation, verification and validation; and
aircraft performance and operation, specifically in the areas of navigation and
weapon delivery. Must be experienced and knowledgeable in real-time programming,
mathematical modeling, computer architecture and programming languages.

3. Incumbent must possess a high degree of professional judgment, skill,
initiative, planning and leadership ability. Also must possess ability to maintain
effective personal work relationships at all levels and to justify and sell his own
professional viewpoints in conferences, engineering reviews and with fairly large
groups wherein conflicting points of view are represented. Requires an intimate
knowledge of functions, organizational structure, jurisdictional responsibilities,
etc., of USAF and elements thereof.

4. The incumbent of this position must be capable and willing to perform TDY
travel in accordance with the Joint Travel Regulation.

5. Supports and takes affirmative actions in furtherance of Equal Employment
Opportunity in all aspects of personnel actions, with special emphasis on Upward
Mobility and other special programs.

6. Position requires a security clearance of Secret.

7. Performs other related duties as required.

8. Subject to call during off-duty hours.

9. All personnel will share in the responsibility for a sound industrial
safety program. Incumbent is required to comply with all applicable safety
directives. Unsafe conditions are to be promptly reported to the immediate
supervisor.
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SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES DATE: 28 Sept 1979

BUILDINGS:

2
10,800 ft. of standard computer-type facilities.
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SOFTWARE :PACKAGE CHARACTERISTICS - FACILITIES (Cont) DATE: 28 Semt 197
COMPUTER FACILITIES (Type. Ouantity, Application, Cost & Usage)

The basic equipment in the F/FB-III Avionics Integration Support Facility
is as follows:

Cost
Equipment ($ million)

Dynamic Simulation System (Harris) 12.0
System and Software Engineering

Flight Test Data Reduction (PDP) 1.5

Off-line Computer Support (Interdata) 2.0

Integration Test Equipment @ 1.7x3 5.1 (replacement
Original cost - $800K each cost)

Subsystem Testers (11) 3.5 (replacement
cost)

Avionics (loaned out of spare assets) 12.9

F-111F/Pavetack Dynamic Simulation 2.6

39.6
To be added:
F-111A/E Hardware 1.6

41.2

Vendor support on the Harris, Interdata and PDP computers costs $308K/year
plus $126K/year for expendables and prototype hardware (split 50/50).

1
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INTERDATA 8/32 System
(Data Reduction and MIS)

2 ProcesSors 1 megabyte each

8 40 mb disc drives (4 switchable, 4 fixed)

1 300 ob disc drives

12 4 kb Floppy Drives

I Line Printer

4 Mag Tape Drives

1 Paper Tape Reader

1 Paper Tape Punch

12 CRTs

1 IBM Selectric Typewriter

1 HP Auxiliary Printer

1 Tektronix Plotter

3 ITE (Integration Test Equipment) Static Simulator
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Harris/4 System
(Dynamic Simulator)

2 test stations

2 ADAGE (large display screen on test station)

6 processors - 80K each

2 SAS (Simulation and Switching) Interface between Harris & test station

6 CMACs (Computer Monitor and Control) Interface between 4pi computer
and Harris

1 card reader

I card punch

2' paper tape readers

8 mag tape drives

1 CDC line printer

2 Versatic printer/plotters

11 CT

2 teletypes

6 10 mb disc drives

1 40 mb disc drives

2 300 mb disc drives

1 paper tape punch
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PDP 11/40 System
(Flight Test Data Preprocessing)

16K words memory

1 Dec Writer

1 Card Reader

1 1.2 Mbyte Disc

1 9-track tape drive
1 Paper tape punch/reader

3 8-channel brush recorders

1 CRT display

1 Versatec printer/plotter
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TYPICAL UTILIZATIOV OF HARRIS COMPUTER WEEK OF 23-27 July 1979

Time: Mon Tue Wed Thu rri Sat Sun

0000

0100

0200

0300

0400

0500

0600

0700 _____

0800 Harris Harris Harris
(Ma int)

0900 IV &V IV& V

1000 GD IV& V

1100 IV& V

1200

1300 F IV &V F

1400 GD
CModif &

1500 Upgrade) F

1600

1700 MMECS GD F GD
(Backup,

1800 Archive,
etc.)

1900 __________

2000..

2100.

2200..

2300..

2400 ..
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COMPUTER SOFTWARE FUNCTION ESTIMATE SOURCE LINES

INTERDATA 8/32 SYSTEM 166,957

UTILITY 42,841

SPECIAL UTILITY

AGERD 3,299

4-PI 6,764

MDS 2,525

FLCL 696

PLOTTER 4,754

OFP UTILITY 13,286

DATA REDUCTION 46,002

287,124

HARRIS SYSTEM 292,953

UTILITY 34,494

RJE 7,410

PLOTTER 7,580

OFP 4,000

ADAGE 6,714

SAS 2,888

SIMULATOR 17,706

CMAC 13,674

387,419

PDP 11/40 UTILITY 5,177

DATA 22,619

27,796

Pages C-53 through C-71 provide a detailed listing of the support software.
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0 F .* A F E I 0 E T I F T I A T 1 V

C'IRPENT AS OF1 2iJAN79

KEY: H = HARRIS
I z INTEPIATA

Cr c GENERAL nYA'AICS

IH : I'f HOUSE
TI TE AS INSTPL ElTS

DEC DIGIAL EOUIPENEJT COPPORATIO
N/C NO SOURCE AVAILABLE
TEl =TEKTRO'Ix
vER VESRATFC

MATI

RES :"AINTENAt;CF RESPONSIFILITY

GEN/QES GENERAL RESEARCH

INTEROAIA S/32

UTILITY SOFTARE

EST

CI NAOE S"p. uAlT SOURCE
PLITR RES LIO'ES DESCRIPTIOK

ACCOUNT IO , IN * 299. INTERDATA USAGE REPORT GENERATION
AMAP IH , II' * 5. ALPHABETICALLY LISTS FILES FRnO DISC PACK
CAPS * IN , I- , 634. CONVERTS CAPITAL TO SMALL LETTERS AND VISA.VERSA
CAROIN IN 

w  
1 62. HANDLER FOR THE CARD READER

COPYFILE , IF , IN * 765. COPIES FILES
COPYTAPE * IN , IN 206. DUPLICATES PUNCHED TAPES

DnCPRO * IN , I , 507. PULLS DOCUMENTATION FRnM SOURCE FILES
ENTRY * IN * IN , 193. COPIES DATA FROM HEWLETT-PACKAVD TERMINAL

S . , . CASSETTE INTO A FILE
INDEX , IN . IN , 152. LISTS ALL OCCURRENCES OF A CHARACTER STRING

. IN A FILE
LIbINV , IN IM 162. DOCUMENT INVENTRY REPORT GENERATOR

LINK * IN , I 4 S13. LINK BETOEEN THE INTERDATA AND HARRIS COMPUIER

LIST * IN . I - 2?f. LISTS A FILE TO THE USER TERMINAL
MANHOLIRS *IN * IN * 24I. PERSCNNMEL UTILIZATION REPORT GENERATOR
MICRFSH , I, * IN * 21j9. REFORMATS FILES TO THE MICROFICHE PROCESSING

FORMAT
MTCoPY I . N 229. DUPLICATES AND VERIFIES 

m
AGNETIC TAPES

PART * IN * I • 66. COPIES ART FORMAT DATA TO PUNCH TAPE
PolfT * IN , TM I JRS. COPIES A FILE TO A HEWLETT-PACKARO AUILIARY

N , PRINTER

PlINCHR , IN 10 5O4. DIRECT BIT COPY TO PUNCH TAPE

READFILE * IN *I Sub. GENERATES A FORMATTED LIST FILE
RECOVER Io - IN * 376. RECOVERS FILE FROM BACKUP TAPE

UWAP * IN IN , 152. LIST FILES FROM DISC PACK RY USER NUMBER
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

TSI'.I , V I w I H I00,. 'AGNETIC TAPE 1tfVE!,TPRY r.EPORT GENk AIr '

REmOVE I 1k * It, 212. SEPARATES CO
M
MENTS FRO- SU'IRCE CODE

RFSTORE * I 6 1- * 255. REPLACFS COM"ENTS INTO SOURCE COVE

REQ0ESTS T * IH , 735. TASK REDIEST AND SCHEDULED REPORT GEvelATIn..

REAPITE * Ih * I" 2AI. REORITFS AND REFORMATS DATA IN A FILr

SHIFT * IN Y HT , 173. SHIFTS DATA KITHIN a RECORr

SORT .IN * I- 230. SORTS A FILE IN ASCEODIN' RER

TAPEDIR I 1k * It' * 2?0. PRODUCES A DIRECTORY OF A BACKUP TAPE

TCOPY2 * It' IN * u'f3. COPIES FILES

TE * IN * Im * 16257. PAGE-ORIENTEO TEXT EDITOR

TERMINAL * IN TH 2el. SETS MEwLETT.PACKARO TERMINAL CHARACTERISTICS

TLIST I Nt * It. Q A LIST A FILE 10 THE USED TERMINAL

TYPF 7H It , 209. COPIES A FILE TO AP IS SELECTIC TYPEPRITFP

P.RI
T
E * IN * I 224. COPIES A FILE TO A HE-LETT-PACVARD TER"I':AL

S. CASSETTE

.***********THE FOLLOwING CI'S APE C0NTAI Eo IN THE SYI'JSEk LIRA
P v * * * * ** * * * * *

ASSIGN * Mt . IN , AT. INTERACTIVE TEPMINAL DYNAMIC ASSIGNER

DATF * IN. I h8. GIVES NAY AND TIME
FTNDPA * IN * I * 33u. SEARCHES A FILE FOR CHARACTE

R 
STRING

FSCAP: * IN * TH * 1O50 SCANS A BUFFER FOk SPECIFIED DATA

LISTING IN * IN * 594. GENERATES A FORMATTEP LISTING

RaNjO' * 1k * IIN , 15. RANDOM NUMBER GENERATUF
VIR"'E" * IN * I- * I28. SIMULATE$ LARGE PUFFERS THPOIJGN PAGIN'G

*****eTHE FOLLOINN CTIS ARE CONTAINED IN THE FOPTRAN DUN°TIwE LIBRARY*********-*

AREAN' 7 IH IN I ,QI* SCANS FOR DISC FILE NAME

*ENOFXD * if -1 * QI. EXIT ROUTINE FOR SIIPRnGRAW USING ,ENTFXP

,ENDVAR * III IN 92. EXIT ROUTINE FOR SIIBPROGkAH USING *ENTVAP

*ENTFXD IN IN * 233. FNTRY POI1TINE FOP A FIXEP PARAMETER SUBPROGRAM

,ENTVAR * IN * In , 140. ENTRY ROUTINE FOR AVAILABLE PARAMETER SUsPOr;Am

*FSCAP , I , IN 9 Q5. SCANS A SUFFER FOR SPECIFIED DATA (RE.ENTRAN)T

FILENG , IN * IH i lP3. PROVIDES INTERFACE WITW SYSTEM SERVICE CALL

(SVC 7)

FINVTX * 1k * II 1 110. SCANS A BUFFER FOP A SPECIFIED CHARACTER STRINrG

MVCHP I 1k * I
H  

A 5. TRANSFERS CHARACTERS FROP ONE PUFFER TO ANnTIE-

TOTAL * . .

IPTERDATA 8/32

SPECIAL UTILITY SOFTWARE

&GERvs

EST
S11P. MAIT SOURCE

CI NAME PLIEN RES LINFS DESCRIPTION

ASSEMBLY I - * IN * 32q9 AGERI' ASSEMbLER

TOTAL , . ,
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CONTINUATION SHEET DATE:28 Sept 1979

I-PT

EST
$liP- MAIT SOURCE

C! ItAME PLTrR RFS LINFS rIESCRIPTTON

ASMHI I TN . IH * 6115: --PI ASSEMPLER
Broom TH o !*' * 165. CONVERTS A FILE FOR TRANSMISSION TO U.Pj
CrOp

,
' 7H IN 1 201. CONVERTS A FILE AFTER TRANSMISSION FRjM a.PI

ILII'K p ,14 IH , 293. LINK FROM INTERDATA TO a-PI

TOTAL * 6764:

mvS ("ICROPUOCESSOP OATh SYSTEMS)!

EST
SIP- MAINT SOURCE

CI NA
M
E PLIFR RFS LINES DESCRIPTION

Pl0'*0 I . I- * 20AB: INTEL 1080 CROSS-ASSEMBLEP
MLONK * TM o IH '116. LINK FPO INTERDATA TO MOS

TOTAL . 2.

FLCL (FLIGMT LIkE COmPUTER LOADER):

EST
SUP- MAINT SOURCE

CI K£E PLIr RES LINES DESCRIPTION
.... ...................... .... ................................................

FFOR. * I IN * 27D: CONVERTS FILES FOR TRANSmISSION TO FLCL
FLI'K IN IN * '126. LINK BETWEEN' INTERDATA AND FLCL

TOTAL b o b :
a

PLOTTER (TEKTRONIX)

EST
SUP. MATT SOURCE

CI NAmE PLIER RES LINES DESCRIPTION

PLOT 10 * TEN * TE .,
LIP IN * 379S. ROUTINES USED TO CnNTROL THE PLOTTER

PLOTTER * TM *IN 959. RENERAL USER PLOT GENERATIOR

TOTAL 7 . 475
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 19 9

1,:TERDATA 8/3?

SYSTEM SOFTWARE

EST
SUP. hlKIT SnURCE

Cl t.AOE LIED RES LINES

bACwllP TNT I7%I1T/T. TL. COPIES DISC PACK CONTENTS TO AND FROM MAC, TAPE
OSEPiT I iT 2938. SYSTEM TEXT EDTTOR
8OC1PNw NI *INT/,w. SA2. GENERATES A PUNCW TAPF wIT

M 
BOOTSTRAP LOADFk

CAL IKT IN:T/1N 9667, ASSEMBLY LANGUAGE ASSLMBLER
CAL'ACR[ I* ! T'41T/IN. 3870. ASSEMBLY LANGUAGE MACRD PROCESSOR

CUP b  I .NT 4liw. 26. ObJECT-LEVEL SYSTEM GENERATOR FOR THE 16-611
PROCESSOR

CUPRT TNT IT/,/1. .611* OFJECToLEVEL SYSTEM GENERATOR FOR THE 32-t.!l
. PROCESSOR

DIScOUMP TN' TIJIT . 2621. DUMPS THE CONTENTS OF A DISC PACK IN HEX
DISCHECK INT INTH. 3076. CHECKS DISC PACK INTEGPITY
DTSrINT *TN" .1PT.TH. 19h7.. INITIALTTES DISC PACKS
DIS~wnt) I'' INT.Iw. 176. MODIFIES DISC RACK CONTENTS
D'JMPRINT 1N t -. p35. PANIC DUMP (FOR AFTER SYSTEM CRASHES)
EDIT32 I1.7 *INT/T',, S25. SYSTEM TEXT EDITOR
FilRTRAN TNT INT N/S * FORTRAN' LANGUAGE COMPILER
WASP *NT . I I/I. ,b1. ALLOWS REMOTE JOB FNTRY
IFTRAN GEN/.GP/IH , 91P. INTERPRETER OF STRUCTURED PROGRAMMING UF

0 PES . FORTRAN
INITSPLC TNT *Ti'I/IM 168. INITIATES THE SPOOL OUEUE
LIEBLOR IT 2I4T/IM. 2 ST. BUILDS AND EDITS LIBRARIES
yT * .T .INT/T Pe3. LILTItTERMINAL MONITOR
O$CnPv IT .ITIN. 1907. SYSTEM COPY ROUTINE
PURGE *1 .TW , 10. ELIMINATES OLD FILES FROM A DISC PACK
SPOOLFP 0 1" .1" 1653. ALLOWS USER CONTROLLED INPUT TO THE SPOOL MUEUE
SRCLIPrT I* T .INT/I

, 
2PI. CREATES AND MAINTAINS SOURCE FILES

TET32 INT .INT/TH. 5638. 0S32 TASK ESTABLISHEP
TUT TNT IPIT/IN. 461. TASK FILE PATCH ROUTINE
wcS * TN .I.T 3433, WRTABLE CONTROL STORE SUPPORT SOFTWARE
OSAIDS TNT *TNT W 6'I7. ASSEMBLY LEVEL DEBUGGING TOOL

*****THE FOLLnWING ARE SYSTEM LIRPARIES, AND CONTAIN TOO MANY SYSTEM ROUNTINES
TO ANmE AND DFSCRIBE SEPARATELY**e***

DkIVER , INT .INT/rm, 27063. PROVIDES ALL SYSTEM DRIVER ROUTINES
SYS * INT . 11T/IH 17. PROVIDES ALL SYSTEM MODULE ROUTINES

7 .,.TME TWO PRECEDING LIBRARIES CREATE TwE OPERATING SYSTEM

FORTRAN * NT *TtT/TH. 21179. PRROVIDES StIPPORT FOP T
HE FORTRAN VI LANGUAGE

RUN-TIME * . * * WITH MATMENATICAL FUNCTIONS I/C FACILITIEb,
* , , . AND REAL TIME INTERFACES.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

TUIAL . • •.AQq7.

INTEPDATA
C'FP (OPERATIONAL FLIGHT PCOGRAM)

"TILITY SOFT6ARE

EST

SUP- MAYTJT SOURCE

Cl NAME PLIER FES LINES DESCPIPTIOP:

ADDNDt) IH ]H 2 375 CREATES AND ADDENntj- TAPF
CHK-AS * IN .I" * 790, UPPATES "NAS* VALUE IN KEY.INS FILE
EtmOFP IN .IN P -24 ELIMINATFS UINUSEn OFP f)OCU-ENTATION FILES
GENOFP , IN .Im 44u. GENERATES OFP DOCUMENTATION FILES
INTOFP • IN .Iw , 115. INITIALIZES OFP DOCUME:TATION FILES
KFILE * I w *I' * 95. ENTER HEN ADDRESS IN ".r" nFP DOCUMENTATION

S ° . FILE
LSTOFP * IN .1 . 1213. LISTS ALL MFP DOCUMENTATIOV FILES ASSOCIATES

. . WITH A CHANCE CYCLE
OFPDATA , I 2732. READS An PUNCHES OFP PUNCH TAPES
REFILE * IN .1w , 6. LIST ERRORS ANn APNINGS FRO- OFP ABSOLUTE

* . , , LISTING FILE

*********THE FOLLOwING OFP CI'S ARE CONTAINED I THE OFP LIPRARY**W***.,**...

AR79iN IN :I * 3R7: CONVERTS AN ART FORMAT FILE FOR THE 4*eP

, TO BINARY IN CMAC FORMAT
AR7NCU IN :I. 3 A. CPmVERTS AN ART rORMAT FILE FOR THE NCU To

• * TO BINARY IN CHAC FORMAT
BINHEX IH 7 ?070 CONVERTS LOW 19 RITS FROM BINARY TO HEX
BINOcT * IN .IN ? 2t2 CONVERTS LOW 12 SITS FROM SINARY TO OCTAL
SIN.'CU * IN ,IH * 308. PRODUCES NCU PUNCH TAPE
BIWNpT . IN .IN a 295, PRODUCES CmAC PUNCH TAPE FOR THE o.PI
HEXPIN . .I I 230. CONVERTTS TWO HEX WORDS TO ONE SINARY WORD
HEXPPT . IN .1- 3 I8. PUNCHES 4 FRAMES OF TAPE IN A.PI FORMAT
JIILRIN , IN .IN * 231. RETURNS DATE AND TIME IN BINARY
JULIAN * IN .1W H 240. RETURNS DATE AND TIME IN ASCII
OCT4IN , IN .IN 2fl7g CONVERTS TWO OCTAL WORDS TO BINARY
PPTTIT , IN .1k , 347 PUNCHES MAN-READABLE PUNCH TAPE LEADER AND

0 TRAILER
RPT@I * IN 1IM, 308, READS A 4-PI PUNCH TAPE
PPTNCJ * IN .1H 303. READS A NCU PUNCH TAPE
SORT * IN .WN 1263, UNIVERSAL SORT ROUTINE

TOTAL 3 . 28b:

INTERDATA

DATA REDUCTION
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

Slf
SUP- MAINT SOURCE

CI NAME PLIEP RES LINES DESCRIPTIn

ACILL : .IN . 238. CREATES IBM STANOARD TAPE LAPELSACtLIST I 1 4 * 1 LISTS ACI FORMAT DATA SETS
ACIREAO * IN 1" * 155. READS ACI FORMAT OR IBM'V FORMAT MAGNETIC

* . . TAPE
CLFOR * :1 .1i * 1919. REFORMATS TSPI OR ALAST PAVE FLIGHT TEST
UGIST "* .: DATA TAPECI :IN S808. LISTS THE REFERENCE DATA FILEGENFILE * I .16 * 1030. CREATES CARD IMAGE INPUT FOR SMFILE

LAfrL I Iw *I k 251. CREATES IBM STANAROD TAPE LAPELSmERrr I ?a * . SAS, MERGES FLIGHT TEST DATA AND GROUND.BASED

PflFnll p * . . INSTRUMENTED RANGE DATA1• IN :IN 220: LISTS PERMANENT IAT& FILESS O li mp I N I N 2 6 09 , L IS TS ER ANEN T DA Y & F ILE S
SmEnIT IN *]M . 777. FORMATS AND TAGS DATA FROM A TEMPOZARY DATA

I FILE TO A PERMANENT DATA FILE
SFLE IN :1. 321. BUILDS A REFERENCE DATA FILE
S *FORw I" IH 139. CREATES AN ACI DATA BASE FROM A PPEWPANFNT
SMLIST . . DATA FILE
SOHMER I- :1.*I 99821 PROVIDES PRINTED REPORTS OF FLIGHT TEST rATASTMERr. IN It' 1527. MERGES TWO PERMANJENT Dhlh FILES
• *****w4THE FOLLOWING D.R. CIO$ ARE CONTAINED IN THE GDUSFR LIBDARYa...A......
AnPVCS IN *M *0 37. COMBINFS DOURLE PRECISiO, PARITY, VALZInIY,

SE * . CONTROL, AND SPARE BITS
ASCHE * IN :1- * 54. CONVERTS ASCII HEXAREND * IN ,IM * P. AeNORMAL ENDS pUMP
ASCINT I T

N  
,IN 54. CONVERTS FROM ASCII TO BINARY INTEGERATImE *I INH * 21. PROVIDES TIME OF DAY

B6DPIN I Im eIk 53. COPIVERTS BCO TO RINARYL11 * T *H 31. EXTRACTS BITS FRom A MALFWORD
1To "* el * 32. EXTRACTS BITS FROM A FULL WORD

BTImE I T
N  

*IN * 21. PROVIDES TIME Of DAYBITT * JW *IN * 39. EXTRACTS BITS FROM A DOUBLE NORD
COATE * IN Io ? 21. PROVIDES CALENDAR DATA
CFb6% * I .1" * 5 READS FLIGHT TEST TAPE ID RECORDSCFs686 I IN elk 12. MOVES DATA BETWEEN SIOFFERS
CFb6BX * a

1
" IN * IS, COMVERTS TIME WORDS FROM INTEGER TO FLnATING

* o * POINT
CFbabY * IN :I. i 5. CONVERTS TIME WORDS FROM FLOATING POINT TO

a I * INTfGERCF •AZ IN I READS FLIGHT TEST DATA
DUmP s. *Im 123, REGISTER AND CORE DUMP
FTDA * IN *IN . 119, READS ONE FRAME OF FLIGH TEST DATAFTZD 1 0 *IN f E, DEFINES CHANNEL CODES AND READS ID INFORMATIONFTIr.T M .,IH 54. READS INPUT VALUES AND INITIALIZEG ARRAYS
I'TEB

R
A IN .IH 3 T. CONVERTS INTEGER TO ASCII

INTERR a M eIM 1 3T, CONVERTS INTEGER TO ASCII
INTHXA a Io ,IM * 31, CONVERTS INTEGER TO HEXZNTHXR e TM *.1 , 32, CONVERTS INTEGeR TO HEXKOMPAR , OM NI go. LOGICAL COMPARE RETAFEN TWO CHARACTER STRINGS
LSTmSG I IN eIk 2.5 LISTS MESSAGE TO THE OPERATOR CONSOLE
MVCMR I IM *JM . 33. MOVE CHARACTER REPEAT ROUTINE
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

ROUMP IN *IN IS9, DUMPS REGISTER CONTENTS
- - IS. NON-BUFFE.RED UNFORMATTED-BINARY READ

SSYTE •IN *IN * 37, SWAPS BYTES IN POP WORDS
STATUS I JN .IN I 9S, OBTAINS JOB STATUS INFORMATION
T4LSRT IN .1" * 116. BUBBLE SORT
TRANSL 6 IN '1" 7 T2, CONVERTS FROM EBCDIC TO ASCII AND VISA-VERSA
WRITE .IN *IN 35. NONoFUFFERED UNFORMATTED BINARY WRITE

TOTAL * , b*002,

.. .. . HARRIS .FifS . . . . . . . . ..

SYSTEM SOFTWARE

EST
SUP" MAINT SOURCE

:1 NAME PLIER RES LINES DESCRIPTION

........................ ...............................................

j*Q . KOW

&CUTIL , w ,IN/N • 22M0, ACCOUNTING UTILITY
.TAB a l .104/N 2 200. REAL TIME PROGRAM TO ACCUMULATE NUMBER OF

N OIN/ *. SECTORS USED BY EACK USER

SASLIR a *INN .wM 4060: BASIC LIBRARY:440FF N *IN/N 120. INITIATES PROGRAM VjCIOFl
V 

To PUT PRINTFR

S. - - .OFF. LINE ...
;M4ON *!N *-N " 100, INITIATES PROGRAM VICSONIV TO PUT PRINTER

. * ON LINE
OSOL , N *N/Im 1160. COBOL COMPILER
)ATAPOOL . N *H/I 1400. PROCESSES DATA AREAS USED BY FORTRAN COMPILER
)1SKCCNfCg . M 6M/4 80. VERIFIES INTERNAL LOGIC INTEGRITY OF TmE DISC
.ORTRAN ___0_ Nw .. 172 0. .FORTRAN COMPILER
RENCLIB * N .n4N 300. GENERATES CIBOL LIBRARY
IFTRAN * GEN,.GRIN 1918. IFTRAN COMPILER

RES ,

ISUTIL * N H/IM . 40. INDExED SEOUENTTAL UTILITY PRIMARILY USED FOR
0 . COBOL

00NTR_ _ ._ _ m/ 14 2035O..NTERACTZVE USER.!NTERPACE TO.VULCAN..
.FEOITOR " , *M/IH , 1060, LIBRARY FILE EDITOR
4$UTIL • N •N/IN • 141, SORT/mERGE UTILITY
) COBOL m N, .N/IN 6 80. ANCILLARY PROGRAM USED BY *COROL
SRINTF N *MIN 380. PROVIDES OCTAL n ASCII DUMP OF SELECTEr

RECORDS OF A FILE
.N/A. . MARPS SUPPLIED. SYSTEM PATC . .

SAMIAM 0 IN IN 10, CHECKS A DISC FOR UNUSED AMNO 84AI0 SECTORS
- IAUTtST * IN 'IN * IO. EXERCISES SCIENTIFIC ARITHMETIC UNIT (SAU) AND

* * : •ABORTS ON ERROR
rAPESORT N M/IlN N/A : SORTS RECORDS ON TAPES
rEST IN .IN 1 60, EXERCISES RULTIPLLICATION FUNCTION OF SAU

-FLACL- -,? JM~/M .* t*APE LABEL PROGRAM
ilACPYIV . N aN/IN 120. ACCOUNTING RECORD COPY PROGRAM
ilACSMIV . N N/ItN . 20. ANCILLARY ACCOUNTING UTILITY
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CONTINUATION SHEET DATE: 28 Sept 1979

EIASCTIV M M 14/3* , 299. ACCOUNTING SECTOR READVNRITE SERVICE
__"A-TLJLT--._-M N 10._ANCILARY. ACOUlN.TING UTILITY ... .....

iaSFH2V * N *H/IN 0 160. BLOCKED DISC AREA HANDLER/EXTENSION
i:tLAHSV - N *M/IN 1 t200. BLOCKED DISC AREA HANDLER
JICAOF$V o N IN 1|20, DISCONNECTS LINE PRINTER AND CARD READER

1lICOON
v 
-a*.- ..el 4 . 100. CONNECTS LINE PRINTER AND CARD READER

ilCBASIV *H ,N/IN * 140, BINARY COOED DECIMAL TO ASCII CONVERSION
L±CEA~Y.14.N114 Z0.EBCDU.iTD.Aid IL-tNVEASZDN.. -- -~-.----

lCPOMIV ,H 'H/Im * 500, CARD PUNCH HANDLER
i1CP9GSV • N *H/1 " 600. CONTROL POINT QUEUE SWITCHER PROGRAM
4ICRDM;V , H *1/3N * 600. CARD READER HANDLER
duICRPNjV . O *M/ 1S 1520. CARD PUNCH HANDLER .
IICRTMsV * H M/IM * 1860 HARRIS CRT HANDLER

--: )? L-=_ JL. = .. mPDST OE"DUMP- GENERA TOR-.-
1jDUMPERV O *H/JN * 900. REAL TIME PORTION OF DUMP PROGRAM

- I:[KT3IV_• IN .IN - SO.
IIGENS$V N *H/IN 1 3800. SYSTEM GENERATION MONITOR PROGRAM

-IHEADIV N w /H * 340, LINE PRINTER HEADER PAGE GENERATOR
IIDACSV H A/IH * 2200, DIRECT NMORY ACCESS CONTROL PROCESSOR SUPPORT

... -- - ... . . - -o . . . _ O DU LEI - -.... . . . . ... . .... .. ... .. ... . ... ..

IIINEXIV *N 'M/IN 80. INTERRUPT EXECUTIVE SERVICE
iITSPV M N •M/IN * 320. INTERACTIVE TERMINAL SPOOLER PROGRAM
IL GOIV * N o.1HIN * 70, UNIVERSAL LINE PRINTER HANDLER
S:LPINV • N ,H/I4 1060, UNIVERSAL LINE PRINTER HANDLER
ILP2jNIV M NK ,H/IN • 980. VERSATEC LINE PRINTER HANDLER

1 wL3-f -. -a-~ --- 40 .YCRONOUS LINE. PRINTER HMANDLER_._IULPGoV .14 *IH * 420. MODIFIED LINE PRINTER HANDLER FOR Go HEADER-. .
. --. 4 PAGE
IsMEIMNIV , IN -I * 1200. CHECKS OUT C PROCEssOR
INESGIV N .1/IN 6 680, MESSAGE (SEND RECEIVE) SERVICE
-tOLAYSV , N ,M/I w 960. OVERLAY SERVICE

119!C0 !~/IH 6. 0_PERATOR.CMMUNICATIONS COMMANDJNTERPRER - -
I IOPCIV * H oH/IN * 600, OPERATOR C0MUNICATION SEGMENTS - EACH

,. PROCESSES ONE OR MORE OPCOM COMNANOS
_I0PC34V ON/IN 9 000,
-IOPC41V .N H/IN * uu0, . -

'IOPC7IV N *M /164 340,.,,a PCSIV 'M /I.N. 4 60 SIOPc0: v N oM/IN 7 e20.
'IOPCA1V - *N/IN 8 3 0, . .
,OPCS;V . N */IH • 30. , A

'IOPC4,V * H oN/rH Tic, •
IOPCASV . N .14/IN a 14o.3OPcC3V * H .,4/IN * ISO, 5 5

IOPCXPV *N .14/IN * 40. S

'IP.PNIV . 11 ,I * 159•HANDLER FOR HARRIS END OF INTEROATA.HARRIS LINK
_IPJGDIV_..JM__ ..... __._ 2QO..NON.RESIOENT NANOLER THAT PUTSOUT GD NEIER.
gPTPM;V . N OH/IH * 700. PAPER TAPE PUNCH HANDLER
PTRH;V N m•/IN 3So, PAPER TAPE READER HANDLER
IREHHIV * H ,"H/IN 460. DISC DIRECTORY REHASH SERVICE
IRSC2,V * N M/IM 4 160, RESOURCE ALLOCATION SERVICE . PART 2
,RSEXIV H .H/IN 520. RESOURCE DEALLOCATION SERVICE

!RSRC 1V _ N _ _120. RESOURCE ALLOCATION SERVICE
i ATEIV M omt 80~N * i, REAL TIME EXECUTIVE PROGRAM (USED -FOR

- * TIMER SCHEDULING)
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

jRTPHIV N •"/qM • 600. REAL TIME PERIPHERAL HANDLER

I hCANLV.../t4 ._ 122D. FORMAT SCANNER SERVICEI . ..
ISERVIV H o H , lane SACKGROUND SERVICES

tSRV2BV N N/IN 340, IACKGROUNO SERVICES
tSy$1IV • N ,H/Im * 640. SYSTEM INITIALIZATION PHASES
,5y2liV H N,/I0 7 T40. SYSTEM INITIALIZATION PHASES
,SYI2lV * N *N/10 920. SYSTEM INITIALZZATION PHASES

__SY13sv.. ? ,_N/I-. - Io0oo.-SYSTEP INITIALZZATION PHASES ....... ...
ISYIU:V * O ,N/Iw 6 1140, SYSTEM INITIALIZATION PHASES

ITEN2aV H N ,H/IN * 340. PHASE 2 OF VITENSIV
ITENSIV M N *H/E0 , 500. 5 SECOND SYSTEM CHECK PROGRAN
ITLmIIV N .N/IN 0 1960. TAPE LABELING SERVICE

ITLIV 0 -4/1N , 230, TAPE LABELING SERVICE
_jTLSSiV__ LiZI T_ .0.-TAPE LABELI1G SERVICE

ITOADIV w N N/INj , 1000. REAL TIME SERVICES
ITRAPIV .N M/IH . 620. VULCAN EXECUTIVE TRAP SERVICE ROUTINE
ITTYH1 V H *N/IN * 1760, TELETYPE HANLER
UJORGaV *H ON/I 0 200. USER NUMBER DISC AREA PURGE PROGRAM
IUPUSlV N */IN 0 1S0. UPDATE USER ACCOUNTING SERVICE

._.,SERI .-.... 350 USER NUMBER.LOOK UP SERVICE ......

IUSPCfV M NH /Hw 200. DISC SPACE DEALLOCATION SERVICE

ASSEM , N .MM/IM 9480. ASSEMBLY LANGUAGE PROCESSOR
BASIC M N ,/IN 4420. BASIC PROCESSOR
ILCANO * IN IN 16990, DISC COPY OF RESIDENT VULCAN THAT 1S PUT INTO

ULCAYIZ-. .. 2. : OEATES LOAD MODULES ..---...
-REF N .H jIM 2060. C'OSS REFERENCE PROCESSOR

.BERY /h/IN 12000. HARRIS SYSTEM LIBRARY
ICASSlV . H 0/IN4 1620. CASSETTE NANOLER

ORP .0 IN .IN 1 10. EXERCISES EXPONENTIATION FUNCTION IN SAL'
IETCv * IN *IH 120. NONeRES3DENT HANDLER FOR OBTAINING CONTENTS

.. _._ . . -ON MEMORY SYSTEM IDJ. AND DAY OF THE.WEE. .....
UeRIV *IN *IN * 100. ABSOLUTE DISC READS FOR USER ROUTINES
lPMD M H/IN * 1960. POST MORTEM DUMP

TOTAL . . *~93

NARRIS F/Fe

UTILITY SOFTAARE

_____- ___ ~~EST.-_ __ ..- -

SuP- MAIN -SOURCE

:1 NAPE PLIER RES LINES DESCRIPTION

................ .................................................... a...........................

N .IN IN 103 CONVERTS NUNP5R TO/FROM INTEGER, OCTAL, HEX,
.. ,_.. _4_ ASCII ANO TASCII ... ...

OmPUTE ; I.*I- . F, FLOATING POINT CALCULATOR
OPYTAPE * IN I , 200. COPIES ONE NAG TAPE TO ANOTHER

-C IN .IH 60, DISPLAYS SELECTED LOCATIONS OF CORE

F * IN .IH , N/S , DISPLAYS NAPPING INFORMATION FOR A FILE
FLMN@PAP IN 1"M * 260, ELIMINATES FILES IN A MAP OUTPUT

L"SVER.. _ A4__ ,. ELIMINATED PILES IN AVERIFY OUTPUT -..
NTRy 9 IN oIN I 140.COPIES DATA PROM HP TAPE CASSETTE TO DISC FILE

• MTSNAPS . IN *IN 6 eS, SPOOLS SNAPSHOT F CRT SCREEN TO PRINTER
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CONTINUATION SHEET DATE: 28 Sept 1979

ENCMD • IN *IN * 147. GENERATES COMMAND FILE USED IN 6TCOPY2
N/S GENERAL PURPOSE COPY ROUTINE TO 3LPPOR CAR*

* , TRIDGE ON HP TERMINAL

KEEPCK I * N :I- , 3S4. OUTPUTS FORMATTED LIST O FILES ON A KEEPTAPE
• • * TO THE PRINTER AND VERIFIES THE TAPE

-C-f :.I 114 . 66. COMPARES 2 FILES KEPETH - T
PCOPY IH ,!N * 240, COPIES A MAC TAPE IN KEEP/FETcH FORMAT To

• __ .__.. .... -- -. _--ANOTHER. MAG -AP E
• I H .IN 26b, PROVIDES A LIST OF WHICH LFN'S ARE CURRENTLY .

- O*, ASSIGNED FROM INTERACTIVE TERMINAL
EUSEv N / go: S CHANGES OUALIFIER AND/OR USER NUMBER OF FILES

:AKCHNK I H _,N 4 9 LISTS FILES WHICH NAVE NOT SEEN ACCESSED
. SINCE THE ENTERED CUTOFF DATE

A.DF L_ _.in-H..:. . 4JI5.lADSPFILE -INIO AN-OUTPUT FILE ADDING PAGE
* , • * HUNMERS AND CARRIAGE CONTROL FOR SPOOLING

S*TO THE PRINTER
SPETCH I :IN . 220, CONSTRUCTS A JOe STREAM TO FETCH SELECTED

* * _ * * FILES FROM A TAPE
-NAPIT In ,IH • 40, SNAPSHOTS THE CONTENTS OF A TEC-42S SCREEN

_ FROM DISC .TO TAPE AND VISA-vERSA...
I * I IN *I2S7. TENT EOITOR
MRUNS * IN *IN * bOO, TRANSFERS FILES BETWEEN PROCESSORS THROUGH

0 HIGH SPEED MEMORY
PECRY * 11 IH 0 MAKES DIRECT UINARY COPY FROM TAPE TO TAPE
URN90 , IN *IH * 40, ROTATES PRINTER OUTPUT 90 DEG,

_ IN_. V.....2Q.PROOU E8 VARIABLE AND FILE NAME CROSS.REFERENCE
* • , • FROM AN ALPHABETIZED LIST OF VARIABLES AND

FIE- 1 * . ILlS

-I1TE I" I 1 200, ALLOWS USER TO WRITE TO TAPE CARTRIDGE ON
& a HP TERMINAL

to . IN 1" 1eo. SEQUENCES SOURCE FILES

* bOe'eSIMIS SI'LATON ISARY ONTAINS T"HE FOLLO mrNG SUSPOUTINESI***.o

N IN OIN * 30, UNPACK AREANANE FROM TRUNCATED ASCII (4CPh)
* *a TO STANDARD ASCII CICPW)

N13  I 1N *IH * S0 UNPACK AREANAME FROM TRUNCATED ASCII (aCPwM

. .. .. TO STANDARD ASCII (3CPW)
- , * IM *IH , * ASSIGN LPN (NON RESOURCASLE PONis-nNLY)

Sk * IN .114 SS ASSIGN LFN TO CASSETTE TAPE ON Ti 733
ilA * IN .IN , 76, ASSIGN LFN TO DISC AREA (FILENAME AND QUALIP

* FIER REQUIRED)
*OA . IN :IN . . ASSIGN LFN TO DISC AREA (OUALIFIER DEFAULTS

TO SIGN-ON QUALIFIER)
-E ---. IN - - *- S6, ASSIGN LPN TO ANOTHER LFN (FIRST LFN ASSIGNMENT

Sa FOLLOWS SECOND)
kSLINP * IN IN * 4 ASSIGN LFN TO ANOTHER LFN (FIRST LFN ASSIGNPEN

* . I .* DOES NOT FOLLOW SECOND)
SORTI IN 114 102a ALPHANUMERIC SORT ON AN ARRAY IN STANDARD

. ---A- .~ASCII CICPN)
T . IN4 2100, ALPHANUMERIC SORT ON AN ARRAY IN STANDARr)

* ._ , . ASCII (3CPw)
ITOAS * IN ,IN 6 08: CONVERT STANDARD ASCII (ICPW) TO STANDARD

* n . * ASCII c3Cow)
ITOtI * IN :1. * 0, CONVERT STANDARD ASCII (ICPW) TO TRUNCATED

ASCIt (4CPW) .
"- TO~T----:-~ ~**55 . " S. CONVERT STANDARD ASCII C3tPW) TO STANDARD.........
. .... * , , * ASCII (ICP-)
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ITOT4 •IN '10 4 • 5, CONVERT STANDARD ASCII (3CPW) TO TRUNCATED

: EX • 1* •1* • 8S, BINARY TO NEW
-INPPT-., IN *IN , @Oo.ewNARY TO PUNCH PAPER TAPE

ITOws * IN * I I be. CONVERT BINARY (I WORD) TO HEX (ASCII |CPW)
ITOH) - 14 IN 65. CONVERT BINARY (1 WORD) TO HEX (ASCII 3CPR)
*.PNAN * IN *IN * 60, CHECK LFN ASSIGNMENT STATUS AND OBTAIN ASSIGN-

-- _---------------- .INFO TI-- ..... . .
.UCqA I IN *IN * 45. CONVERTS BINARY TO ASCII
+.UlO - I 3H ,IH 2 367, LONG FORN OF STANDARD CALL FOR I/O SERVICE

ILUZOA I IN *IN * • CALL FOR 1/O SERVICE TO RETURN CONTENTS OF
*UO * AeREGIITER AFTER 1/O

ILUIOC IN- :IN CALL FOR 1/O SERVICE FOR CHARACTER IO
ILUO L..J.I_..F.. M--,CALL FOR. 1/O SERVICE TO RETURN CONTENTS OF .

0 • E-REGISTER AFTER I/O
JLUIO$ * IN *I0 , SHORT FORM OF STANDARD CALL FOR 1/O SERVICE
|LUIOW * IN *I , LONG FORM OF STANDARD CALL FOR I/O SERVICE

0 REQUESTING A WAIT AFTERWARDS
.ULFN IN :IN m2. CHECK LFN ASSIGNMENT STATUS

-U! .IH I N.. *_..3S. CHECH PON CHARACTERISTICS..
INXBI • IN oIH 4 .6, CONVERT HEX (ASCII) TO BINARY (I WORD)
ISSD * 1* ,* N 90, CONVERT SYSTEM DATE/TIME IN STINE FORMAT

S.n * TO ASCII (MILITARY FORMAT)
%T[ * 1 4 42, OBTAIN CURRENT DATE AND TIME FROM SYSTEM
(NFGI o IN ,IN 20S, OBTAIN LIMITED INFORMATION ON A SPECIFIC

)I -iolI.. . .. DISC. ILE . . . .. .. .. . ... ... ...A
)iOF02 ,IN •IN OBTAIN MODERATE AMOUNT OFPORMATION ON A

_.• . ,* SPECIFIC 01C FILE
)INF03 IN 1 * OBTAIN COMPLETE INFORMATION ON A SPECIFIC

g 4 .a DISC FILE
fTo IN 1" 22. SCANS AND CONVERTS ASCII DATE/TImE (OIL OR

tASE ' , *4 .IN * 75. CLEAR TERMINAL SCREEN
&"%a IN, ,IN 74* ELIMINATE A SPECIFIC DISC FILE (QUALIFIER AND

• FILENAPE REQUIRED)
F 'LMBS : IN IN * EL AINATE A SPECIFIC DISC FILE (SIGN.ON) _+

• . , , QUALIFIER ASSUMED)
.. T4, FINO OCCURREPCE OF CHARACTER.IN-CNARACTER

• . * STRING FROM A GIVEN OFFSET
(NOTX *IN IN * 323s FIND OCCURRENCE OF A CHARACTER STRING IN A

| . a LARGER STRING
1, 1 .1*4 * 362. CONVERT ASCII REPRESENTATION OF A FLOATING

* POINT TO INTERNAL FLOATING POINT FORMAT
,GP"T _?*4 .-IH - 64, SET A SPECIFIED NIT IN AN ARRAY
fLAT , -N IH- 163, FORMAT LATITUDEILONCITUDE INTO ASCII

4TLON IN 1* 'Im 0 FORMAT LATITUDE/LONGITURD INTO ASCII
I* IN * 03, FIND FIRST NONBLANK CNARACTER IN A CHARACTER
, h . . . ' STRING

ICAN *IN , IN 26S, CALL TO SYSTEM FORMAT SCANNER SERVICE
_N1A -_H.Z M,._.+, GENERATE-A. DISC.!jL9__ITMl_,ACCOUNT__ACCESS.

• . * (SHORT FORM)
1NOL 14 :1 . * GENERATE A DISC FILE (LONG FORM)
!NOo •*4 *I " GENERATE A DISC FILE WITH OWNER ACCESS ONLY

_, , , * (SC ORT FORM)
!NOP I 1* .I N . GENERATE A DISC FILE WITH PUALIC ACCESS

----- ---- . ~ - .. (SORT FORM)
M 1*4 . OO. CONVERT NEX TO BINARY

.XIN I 1N *IN * 94, INPUT AND CONVERT MEX ASCII CUP TO 6 CNARACTERS

L . . ,. . ,, 213
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TO BINARY (I WORD)
f __:__L64 _OATA .IlkMEXL -TO -PUNCHt PAPER. TAPE.

IORT3 I TN *IN , 96s ME% SORT ON ASCII REPRESENTATION OF HEX
-& -* 0. NUMBERS IN AN ARRAY

ITOSi N .*,IN , 82, CONVERT HEX (ASCII JCPW) TO BINARY (I WORD)
__ k._ .*_H *M._ I.. 95. OBTAIN PROGRAM OPTIONS FROM PROGRAM OPTION

a , wORD FROM INITIALIZATION
I.. _. ._. _ANthE I-NTRY _,OINTiRFRtXCk_.._...

JJLIAN ,IN IJN * 115, CONVERT RETURN FROM SYSTEM STIME SERVICE TO
a - * JULIAN FORM DATE AND TINE

*PaP IN *I 60, CONVERT A HARRIS FLOATING PONT NUMBER TO API
.... .. * 1 . 4 FIXED POINT NUMBER -

WAR I Is IN t2, COMPARE CHARACTER STRINGS
- - J N- -. 11L --- -L-NOIIILL-NII.A. B NARACMRS - I[N- L A RACIL.. R . ...

* * *STRING
*-[$STING *.IN -:IH 332., COPY FILE TO FILE WITH PRINTER SPACING

ITN8K • IN *IN , * ANOTHER ENTRY POINT FOR LASTCH
-JVCSR -A IN elm - 52 MOVE CURSOR ON THE TEKTRONIX 4014
ICHR I IN *I a 100, MOVE DATA IN AN ARRAY

_--t -- I_. --. _ - - I-S*-8CAN._OEFP! CANGE/PROBLV4 DESCRIPTION __ .. ..
HRT4 ,IN OH * 65. TRUNCATE AND INSERT ASCII CHARACTER IN A

p : *# TRUNCATED ASCII ARRAY C4CPW)
MORT *IN :1.- 99, OBTAIN PROGRAM OPTIONS AND PARAMETERS AT

4 PROGRAM ZNITIALIZATION
'TLoR :IN *IN : 63. PUNCH PAPER TAPE LEADER

A!TI~ t.I .35~ PUNC.. PAPER. TPAE_ TITLE__-
VCHAR • IN .IH , 197. CONVERT ASCII CHARACTER TO PAPER TAPE CODE

_.NANE * H IN _,I - 1 Sb. RENAME A DISC FILE TO A NEW NAME (QUALIFIER
* AND FILENAME REQUIRED)

KjNA"M , IN .:IH f RENAmE A DISC FILE TO A NEW NAME CSI;N.ON)
* a QUALIPJER ASSUMED)

_1Y..,_RI. _ETYPIA DISC -!JLELA-A AEwI-TYPESPECFICATI ON ._
* .* (LONG FORM)

ETYPS _. :. I[. .* RETYPE A DISC FILE TO A NEW TYPE SPECIFICATION
I *I .N :I * SHORT FORM) COVR

N Itag, READ PAPER TPAE AND CONVERT TO BINARY
'THE • IH ,H 14, READ PAPER TPAE AND CONVERT TO HEX

JDSC _. TIN _____654RESOURSE -DISC PACK-
fSDSCT * IN H * TEST DISC RESOURCE REQUEST
ISOSCW * IN ,IN , , SPECIFY A WAIT UNTIL RESOURCE REQUEST FOR DISC

* * * *O PACK HAS BEEN FULFILLED
1HH IN ,JH 7S. RESOURCE M1GW SPEED MEMORY
IS4SMT IN ,N o o TEST HIGH SPEED MEMORY REQUEST

lSSM1N 4 i....SPECIFY A .WAIT. UNTIL. RE3.DUCE. REQUESTLFOR-
* ** HIGH SPEED MEMORY FULFILLED

MTL , IN JOH S 105R RESOURCE HAG TAPE (LONG FORM)
1SMTLT ,IN *IH ., TEST HAG TAPE RESOURCE REQUEST (LONG FOR-)
1SMTLW * IN IN . . SPECIFY A WAIT UNTIL RESOURCE REQUEST FOR

o _ HAG TAPE HAS BEEN FULFILLED
IM ?S J ESOURCE.,AG TAPE (SHORT FORM..
iBsTST * IN *IN .* TEST HAG TAPE RESOURCE REQUEST (LONG FORM)

m$TS" " I *I * * SPECIFY A WAIT UNTIL RESOURCE REQUEST FOR HAC
IRO S* TAPE WAS BEEN FULPILLED

SPON *IN :I 86, RESOURCE PON (MUST BE RESOURCEABLE)
SPDNT * IN ,IN * , TEST PON RESOURCE REQUEST

15P~JH3PEIFYANAIT UNTIL RESOURCE _REQUESTFOPRON__:T* *HAS BEEN FULFILLED
.!791 IN :. 51. SET PlT IN A VECTOR ARRAY
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)RT * IN *IN qo, BINARY SORT ON AN ARRAY BY ROW
lZ _ ____ . IH 62~. SQUEEZE BLOCKED DISC FILE TO MIN, REQUIREMENT

Mu IN *IH * *SQUEEZE AN UNBLOCKED DISC FILE TO MINIMUM
* * REQUIREMENTS

jTQAI IN :. IN~ 63, CONVERT TRUNCATED ASCII (,PC-) TO STANDARD
-. * ASCII CICPwI

iToA3 IN :IN 4 7. CONVERT TRUNCATED ASCII C'4CP") TO STANDAPO
- ------ -- - -..-- ___ ASCI _(3CP~i ~ - .

ITAL *3444:

?4ARR.Z& F/7L----------

RJE (REMOTEC JOB CONTROL) SOFTWARE

EST

~ AT E PLIED RES LINESDECITO

/14ASP - :.*/IZ4 3220: SPOOLER FOR RJE
*N)E I" I1w * 10, SCANS RJE FILE AND WRITES A LIST OF CRITICAL

-. WARNING QRERRORS -
*C.RJE m S /r * t60, OPCO- RJE DRIVER

IN w .411- 1000. REMOTE JOB ENTRY PPOCESSOR
IE3T2 * IN IN5 1300. WRITES A LIST FORMAT RJE DATA FILE 70 

TM
AG TAPE: * *FOR LISTIN4G OR MICROFICHE

?Ef *S/p4 560. PRRASETER GENERATIONH PROGRAM USE'P IN C0NFV!UQ-
- .~ .~.~ .ING TNE-1BNSITES INITIATEDJ-Y *RJE

~6(WT_ / *.IN 180, RJE UTILITY
- :RJEWIV m s */Im 9 0, REMOTE JOB ENTRY HANDLER

hTAL . . *7010,

MARRIS P/PS

PLOTTER SOFTWARE

EST
$UP- MAINT SOURCE

FILE PLIER RES LINES DESCRIPTION
..........................................................................

jTTPL,.MI.,800'_ DATA RETRIEVAL PLOTTING PROGRAM
OPLOT 14 IN 0H 160, PLOTS WEAPON SCORING RELEASES PRODUCED BY-

* * * *CORE
$LOT N :H*/IH 1960. VERSATEC PLOTTER ROUTINE
.OTLI5 " SH/1N * 460.o VEDSATEC PLOTTER LIBRARY
)PLOT *IN *IN * 200, REPLOT5 DR ELIMINATES AREAS CREATED SY USING

a _SCOREo -KEEP OPTION .

ITAL . * 7560:
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4AkPIS P/FS

OFP SOFTWARE

ES?
.... ....... -E- .. LNrS DESCPIPTIOK

. :1' 3h; CVkVERT5 4PI FVRMAT TO/FRo' ENGINEERING VALUESN * * S U .FLIM IN ATES D C IMF NT AT IO N F ILES F R OrP
r  

, A t .G RE A T S O O C U mJ J T A T I o k F I L E S F O R FD PIlV)FP I. *j. * 178U. LISTS DOCUMENTATION FZLES FOR OroP1 - b .O. READS AN nvP F lP PE TAPE 4Nk FOR"ATS IT* O'1 'ISC IN CMAC LOAD FORMAT

ITAL . . . o

HARRIS F/FB

APAGE SOFTWAR
E

ESTsup. HAIN? SOURCEI-. LIED Pr'S LINES 
DESCPZPTICIN""........... -o...... ....... . . OE... .. . .. .. . .. . .PT . . ...o. ..

* I' ,IN " 80o, ADAGE DIAGNOSTICSap, *t a - :IN * P0* ADAGE INTERFACE UTILITYNSGS V p ., *'J 80, ADAGE DIAG OST C
, 1 . I N 30 .AO GE ONITOR SERVICE* N * Jk * 1009. HOST COMPUTER INTERFACE TEST

xLr I N * 1 19Q, LOADS TEST PATTERNS ON A4AGE

)TAL 6714:

HARRIS F/F9

SAS SnFTARE

FSTSuc- PAIN? 8OIRCE
NAE PLIEn ES LINES 

DESCRIPTbON
................. 

....... 
.......... T.................
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4i

AG , 1 ,IN I 140. SAS DIAGNOSTICSIi JSA.... IM .. .. 00. PSEUDO REAL-TIME PROGRAM USED BY eSASlO
4$I * IN IN lo * o, ALLOWS THE USER TO SET AND MONITOR SIMULATION

, . VARIABLES

:INSTIV , IN .IN , 20, OUTPUT TEST INSTRUCTIONS AND DATA FROM C
--- . • -• PROCESSOR SWITCHES TO SAS

IPRLSIY I N .1W , 80, INITIALIZES AND LOADS DATA INTO ANY ONE OF
-- .. -IN. SAS FROM.C PROCESSOR..SFRTIV , IM ,1W * 400. SA$ DIAGNOSTICS

1SASPIV * IN .14 * 1400. C PROCESSOR PROGRAM THAT DOES I/O FOR THE
* •SIMULATOR

IT64SaV IN- :IN 48 CHECKS OUT CLOCK

HARRIS F/Fa

___ IM"L OR-_SOFThtARE ..

EST
SUp. MAINT SOURCENAME PLIED RES LINES DESCRIPTION

....................................................................................................

)RS * IN 216- ... . GENERATES ADDRESS ANO CRoss REFERENCE IN.ORMA. -

S *IH * * TION FOR MONITOR COMMON VARIABLES-ILLIS I I 
N  

500. COMPUTES BALLISTIC CURVES
(FR , I N *IW * 200. LOADS C PROCESSOR

ITRET * IN •1W 280. RETRIEVES SIMULATION DATA

__jTRETQ_ I H.. .... .. QUICK AND DIRTY DATA. RETRIEVAL PROGRAJ -.
lbPEC , W im * w 2200. SETS UP DATA RECORDING FILE
1" a W .1w 6 &0. FUNCTION WORD ASSEMBLER
RSMLG I I ,1W , lO, KEEP AND FETCH *STMLOG ON TAPE
)NITOR. IM I1W * 140, MONITORS MEMORY LOCATIONS AND REPORTS ANY

* .CHANGES IN VALUE

AN~ ~ " 1W m ,4W- * 0, MISSION PLANNING PROGRAM--------.ANUTIL TM *IN , 1800. PLANNING FILE UTILITY PROGRAM
?T,LD3S , I H 20, RESIDENT REAL TIME LOADER FOR *VIL0358V
:ORE , I , SO*0 COMPUTES THE IMPACT POINT OF SIMULATION wEAPON1W * RELEASES

IRIAL , .1W : 00. MONITORS SIMULATION SERIAL DATA WORD COUNTS
-' 1W _. .. -I- 430. PUTS A KNOWN VALUE IN MONITOR COMMON .. ..

* I N .1, 240, INITIATES THE START OF SIMULATION
$DATE , T

M 
,ZW , 320, UPDATES MONITOR COMMON DISC FILES USEt BY THE

R, : . H : : SIMULATION DISPLAY PROGRAMS
,ADRSjV N1 :I. so: 80 COMPUTES SEMI-CONOUCTOR MEMORY LOCATION OF

*DNITOR COMMON VARIABLES

i R V J__I 200. ALO OSAPROGRAM t%_C PROCESSOR FROM EITHER
0 A OR a P ROCESSOR

IIHTOIV * I N ,1 20oo INTERRUP HANDLER FOR SIMULATOR SOFTWARE ON
9 4 A PROCESSOR

tLD3SV IH 1W * 40, SETS UPHONITOR SERVICE BLU3S FOR NON.RESIDENT
HANDLER *VsETCsV

_.5sAV..._.H W~--_,-...__SOO, SETS UP MONITOR SERVICE BLU36 ON A PROCESSOR
ISPCB:V * IN .1m 700, SETS UP MONITOR SERVICE RLU36 ON B PROCESSOR
[EWSNAP * 1W ,I" I 110, PRODECES FORMATTED L1STING OF ALL SIMULATION

14, 217
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* , CON04ANDS
§O - .... 1_ . 100.RESCORES WEAPON DROPS BY THE SIMULATOR
IEF • I ,'0 240, PROVIDES A LISTING OF SIMULATION MONZTOR

I. N . COMMON VARIASLES IN FILE
%EFUP , IN * * 700. UPDATES CROSS-REFVERENCE FILES USED BY

.. . .*CMACRETV AND *FW

MPAN *IN * * 560. RESTRUCTURES PLANNING FILES TQ THE NE4 5 OFF3ET

* _ .

.TAL .17706.

CMAC SOFTWAPE

SUP- MAINT SOURCE
.-.!. PLIED RES ---- LINES . .. DESCRIPTION- --

..._ ... .............._.E.... ... .............. ..... . .... .

%TALOG I *IN * 360: CREATES CmAC LOAD FOP F/Fe ASTRO
.DCKS ZN :IW 20. CHECKS CLOCKS ON CMAC
.OCKT *IN IN 1 00. READS THE CLOCK FROM ALL 3 CHACIS_._ CD]A .__4__ _ __: -_ 0910 CMA€_OIA(NOSITIC3 _... ... . . . . . . . .

d4ACRETV ZN .1W 2 z94u. RETRIEVES CMAC DATA
OACTEST IN •N 4 Q90, ALLOWS USER TO COMMUNICATE WITH C"AC
4ACTIME ,IN IN * 160, CONVERTS CMAC COARSE AND FUS
JMPTP I N. elk 140. DUMPS CMAC RECORdING 1
SPET , IN .11 * 13q, CmAC DATA RETRIEVAL PROGRAM FOR RETRIEVING

. . . .. FULL SNAPSHO.T .

ICMACIv .W , 1700. SETS UP MONITOR SERVICE BLU34 POP COMMUNICATION .
S_* a WITH CMAC

DTAL * IN :1. 13674,

AGERD bb6O
SYSTEM SOFTkARE

EST
SUP- 4AlT SOURCE

I NAME PLIER RES LINES DESCRIPTION
........ ........ .. ............. ...................... .

X9O 05 TI IN ,1/8 OPERATING SYSTEM

SYSTEM SOFTWARE

EST
SUPO MAIT SOURCE

I NAPN PLIER RES LINES OESCRIPTION
....................................... *.... ......... ....... ...... .........

ONITOR , DEC D DEC * N/S , DISK OPERATING SYSTEM VGAeOe

21I
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I
P  

* PEC rEC * N/S * FILE UTILITY PLCwkE VO6-u2a
•DIT •EC * mrc * r/A • TEYT ECITOP VQ00A

T DFC D IEC N /S * FlRT9AtN CnmPILEk VO04A
&Ccoo -EC * DC *N/S *ASSE'NLEP VROS.OIA
IMBP DEC • DEC * N/S * LIBRARIAN VO4A
INK n DEr DEC * N/S * LINKEP VIIAOI

*1 . C * 
h
EC N /S • OEnUGGING PRnGRA'

ILCO" * DEC * DEC N/S F rILE COMPARE PROGRAM V02-04
ILC'PP ( DEC *EC C • N/A * FILE DUMP UTILITY VOOTA
ERIrY * DEC * DEC * N/S * VERIFICATION PROGRAM V002-i
IL 1S DEC E EC * N/S . CORE I'AGE LIS UPDATE AND SAVE VA014
OLLI' • DEC * DEC N /S . L'TILTTY TO SAVE DISK
YSLor, •LC D EC u U/S S SYSTEM LOADER VOOSA

FSLVR PE C D DEC N I/S ABSOLUTE LOADEP VOObA

PDP iI/0

tTILTTY SOF1WAPE

EST
SUP. 'AZT SOURCE

I '.AME PLIFr ES LINFS DESCRIPTION

TNLST I - * I - N/S • LIST FORTRAN COMPILES ',/SO LINES A PAGE
COPY I N TH * 105. TAPE TO TAPE COPY
7TD * T * 226. GENERAL TAPE PRINT
ABELS • IN , 1w * 31. PLOTS 24 VERTICAL LARELS FOR TAPES

PT IN * 4w * a27. CREATES 
M
ICROFICHE OR OTHEP MACHINE COMPATAbLE

* * TAPE, LRECL 13b MR $0, ASCII OR ERCDIC
'ALIA Tw 8. • * Ab, SUBROUTINE LIBRAPY
PLIP VEre VEP , N/S . VERSATEC PLOT LIRRARY

OTAL *5177.

PDP 11/40

DATA REDLJCTION SOFTWARE

EST
SijR. AIT SOURCE

I 'Af PLIFr S LINES DFSCRIPTION

ALLIS I I . 1129: UILD AND UPDATE CALIBRATION LIBRARY

ALLS
T  

IM ,* 1M , tb. LIST CALIBRATION LIBRARY
"LTNF , T N , 1 23F. DISCRIWINATOR LIJEARITY rHLCK
VEC * TM . TM * 23Q5. A/O CONVERTER STORrD ON MAG TAPE
NOAC * IN • 1 N 274. CHECk "EXEC" TAPE

MEDT , IN T oN , 219. REMOVE UNwANTED DATA FROM "EXEC' TAPE
MLIST * TM TM * ?20%b PER5ORP ENGINEFRING UNITS CONVERSION AND LIST

• . FraO PFWEC' TAPE

MOLIMP * i TS .ha. PERFORM ENGINEERING UNITS CONVERSInk AND LIST
• , * *FROm "EXEC" TAPF

PI:TT .I 2nbb* . LOAD AND VERIFY DC
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*pRI m I TM , lP|M RECOVER PKII DATA TmROULrw nC STORE Of, TENDfRARY
•' * . DATA FILE
* T I N , 133' RECOVER ANALMG FO DATA, STORE MN TEMPORAPY DATA

* . * FILE
'CM * TM * 1w * l1q LOAD AND VERIFY Ton'S FOP PCM DATA/STRIP CARTq

' w * IM * Ul.). RECOVER PCM DATA, STOPr ON'TEMPORARY DATA FILL
:DF * IN * w * 75. STORF REFERENCE DATA FILE ON DISK TO FREr TAPE

• * . URIVE
:ALS I 1- 13b. GENERATES CALIARATION LIBRARY FOP FM OP PC- RtuN

:ALn • IN •w 60o PRINT ANr VERIFY CALIBRATION LIBRARY
'PSTAT I N •1 0 Q97, PERFORP STATISTICAL AND TIME ANALYSIS OF

* * . * TEMPORARY DATA FILE(S)
'PDLIMO * 14 * 1. 25b. LIST SELECTED PARAMETERS FROM TEMPORARY PATA

o . . FILE(S)
)JMP IN 1 2 . 38. LIST SELECTED PARA-ETEPS FROM TEMPORARY DiTA

S . . . FILE(S)
'03 1 -" 1. 402. CHECK FM SYSTEM
'05 1" IN 165. b CHECK CALIBRATION ID/TAPE HREAk 3YSTEmJ

.01 Tog * * ;T.7 CHECK VC LOAD

'10 * 1w I 1w * 544. GROSS CHECK fF MKII SYSTEM
)CALG .T 11 * 1 30. RECOVER MKII DATA AND STORE ON MAGNETIC TAPE
)CDUMP IN IN , ?8, RECOVER MKII DATA AND STORE ON MAGNETIC TAPE
)rTEsI I 1w . N . 30. CHECK DC
rob * IN . IN * '21. CHECK SIvULATOP TO COMPUTER COMMUNICATIONS
r07 * IN . T6 * 1463. CHECK SIMULATOF TO CDmPUTEP COMMUNICATIONS
rnq * .I 1w 1903. CNFCK SImULATOR TO COMPUTER COMMIJNTCATIONS
IPIKE * IN I * 932. FLAGS TIE OF VOLTAGE SPIKES
?IRE * IN I 361, SEPARATE I/O CO-UTATED VALUES FROM UP TO

.0 5 CMANNELS

3&TT IN I. 120 SEPARATES I/O COMMITATED VALUES

rOTAL , . *269

MOS

MICPO-DATA SYSTEMS
I"TEL AO0

EST
SUP- MATT SOURCE

:7 kA4E PLIER RES LINES DESCRIPTION
-------------------------............................................................

AL * . I , , CREATES A FILE
NTRY I 1w IN . COPIES ASCII DATA FROM A HEWLETT-PACKARD

TFRmINAL CASSETTE TM A FILE
FAS

T  
I Nw * IN . . SETS TEROItIAL RAUD RATE TO 96O0

INVASM * IN * 1w * . CREATES AN INVERSE ASSEMBLY LISTING AND
** . A PSUEDO

ISiS INTEL .INTEL/Iw * OPERATING SYSTEM
LIST * IN . IN D . DISPLAYS A FILE TO THE CONSOLE
PTYPE IN . 1w * . TYPE FROM CONSOLE TO LIN.E PRINTER
ROLLIN * IN * IN , , COPY BINARY DATA FROM A HEwLETTwPACKARD

1w • • TERMINAL CASSETTE To A FILE
ROLOLIT I M , * COPY A BINARY FILE TO A mEWLETTwPACKARD
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE:28 Sept 1979

* * TERPIAL CASSETTE
SLO- *I~ SETS TERPINAL PA'OD RATE TU 24ouSPACE . Tk . rk , GIVES PEMWAINr. NUAISEP DF FLOC'rS 00" A DISK<SPOC-L *I *k .4 * . COPIES FILES TO TH~E LINE PPINTFR -IT- PAGING,

* * *AND TITLING
7E *H I T* N TEYT EVITOP
WRITE 1 IN * m COPIES AN ASCII FILE TO A HEWLETT-PACKA~n

*IN m , CASSETTE
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS -
FLIGHT TEST REQUIREMENTS DATE: 28 Sept 1979

Typically it will take about four to ten (average about six) sorties to get
the system running smoothly before testing can begin in earnest. Flight test
statistics are as follows:

Block Change Nr. Sorties Nr. Flight Hours

F-12 13 34.2

$10,000 per sortie is used by SMALC as a rough cost estimate for Flight test-
ing, including system preparation and range costs. Calculations based on
Figures from AFR 173-10, USAF Cost and Planning Factors, Volume I, May 1977,
yield a cost per flight hour of $2,992.
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - TRAINING REQUIREMENTS DATE: 28 Sept 197'
PROGRAMMER TRAINING:

Engineering training is by OJT!, with occasional formal classes on particular
subjects. These are normally taught by one of the engineering staff members.

USER TRAINING:

User training occurs via the user meetings and user flight testing of preliminary
OFP tapes. During this time there are typically 15-20 phone calls by the user to
SMALC.

A major problem is that the flight simulator tape usually lags the operational
tape by about one year. This is because of the time required to reprogram the
simulator tape.
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE MAINTENANCE HISTORY DATE: 28 Seat 19 9

DESCRIPTION OF NUMBERS AND TYPES OF MAINTENANCE ACTIONS PERFORMED EACH YEAR
SINCE PMRT

SOFTWARE CHANGE SUMMARY FOR THE F-IllF OFP

F-10 F-I F-12
Release Date 11-76 11-76 6-78

Change Requirement Code Total

A - Add Capability 7 6 10 23

C - Correct Deficiency 9 6 23 38

D - Delete Capability 0 6 5 11

E - Enhancement 17 7 5 29

0 - Optimization 1 1 3 5

Total 34 26 46 106

CHANGES SOLVED IN F-10 (RELEASED WITH F-11)

CHANGE TITLE CODE

F002 MULTIPLE WIND VECTOR FIXES C
F004 DATA ENTRY ON POWER UP WITH ALT CAL C

PUSHBUTTON DEPRESSED
FOll HEADING CONPUTATION IN DEAD RECKONING C

F025 SEQUENCE INTERRUPT IN THE BOMB MODE E
F029 DESIGNATE SWITCH E
F030 IMPROVED WIND VECTOR FIX C
F034 AILA LATERAL STEERING DATA E
F036 IMPROVED KALMAN RE-INITIALIZATION FOR E

VISUAL OVERFLY FIXTAKING

F038 WIND VECTOR FIX MODE IN THE WDC A
F052 POTENTIAL WORD SAVERS 0

F054 POST BOMB RUN PP CORRECTION E
F057 RENTENTION OF MTH CORRECTIONS IN THE NAV MODE E
F077 ECP 3073 A
F078 ALTITUDE CALIBRATION ERROR C
F079 FIXPOINT ID DISPLAY COORDINATES E
F080 ABORTING PRESENT POSITION CORRECTIONS E
F081 ATTACK RADAR SLANT RANGE ERROR C
F083 BALLISTICS/SEPARATION EFFECTS IMPROVEMENTS E
F084 ATTACK STEERING SENSITIVITY C
F085 BOMBING ALTITUDE DISPLAY E
F086 MAJOR CYCLE HANGUP - HIGH DRAG WEAPONS C
F087 SYSTEM ALTITUDE LAG C
F088 ZERO UNPROTECTED CORE AT POWER-UP E

F089 PCO OF COMPUTER ERROR TRAPS E

F090 WEAPONS INVENTORY A

F092 RANGE & BEARING OFFSET MODE IMPROVEMENTS A

F093 MANUAL MAG VAR ENTRY E
F094 MANUAL BOMBING ALTITUDE ENTRY A

F096 TAS ONLY MODE WIND VECTOR E
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - SOFTWARE PACKAGE MAINTENANCE HISTORY DATE: 28 Sept 1979

CHANGES SOLVED IN F-10 (RELEASED WITH F-11) (Continued)

CHANGE TITLE CODE

F099 ODSS COMMAND FLIGHT VECTOR MODE A
FlOI CCIP DEPRESSION E
F103 MANUAL MAG VAR ENTRY A
F105 IMPROVED WIND VECTOR FIX ROUTINE E
F106 SSP ELEVATION DISLAY E

CHANGES SOLVED IN F-il

CHANGE TITLE CODE

F026 TERRAIN ELEVATION CALIBRATION D
F037 HEADING FIX MODE A
F056 ALTITUDE CAL MODE LIGHT A
F058 MAG VAR. DR TO I MODE E
F060 FOUR OAP CAPABILITY A
F064 INFLIGHT ALIGN - INITIAL INS HEADING C
F108 HOMER SET/HOMER TRACK AND FIXPOINT ID A
F109 RADAR CURSORS C
FIO FIX MODE SWITCH E
ElIl NDU DISPLAY E
F113 BALLISTIC LEAD AND LAG A
F114 HIGH ALTITUDE CALIBRATION A
E116 COMPUTER HALT WITH INVALID SSP SELECTION C
FlI8 TIMESAVER, 32 PER SECOND RATE GROUP 0
F122 GROUND AVOIDANCE INDICATION E
F123 DRIFT AND LEAD-INTO-TURN LIMIT IMPROVEMENT E
F124 APQ-144 BEACON OPERATION E
F125 INERTIAL WIND VECTOR FIX D
F126 RECON TABLES D
F127 ROCKET DELIVERY D
F128 RANGE/BEARING OFFSET TABLES D
F129 BEACON BOMBING IMPROVEMENT E
F130 DELETE HIGH TOSS MODE D
F131 ILLEGAL CCU ADDRESS SELECTION C
F132 RE-SCALING OF TFRIFV C
F181 YIELD CODE 8 BLAST RADIUS C
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - SOFTWARE PACKAGE MAINTENANCE HISTORY DATE: 28 Sept 1979

CHANGES SOLVED IN F-12

CHANGE TITLE CODE

FOI8 CONVERT SET BITE FAILURE REPORTING C
F098 OBSOLETE RMAX DATA IN MANUAL BALLISTICS MODE C
F112 BALLISTICS LOADING A
F117 INACCURATE BALLISTICS COMPUTATION IN C

TRANSONIC REGION
F120 INS MODE LIGHT A
F133 BALLISTICS DATA FOR CBU 52/58/71 A
F134 RIVET GYRO CS BITE C
F139 LADD SAFE ESCAPE C
F140 RECON POINT ELEVATION C
F141 ALTITUDE DRIFT DURING HIGH ALTITUDE CAL E
F142 PCO ERROR TRAP EXPANSION A
F143 MISSION DESTRUCT 0
F144 PANEL LOCKOUT DURING DATA ENTRY C
F145 RECON TABLE SYNCHRONIZATION C
F148 RECON/BOMB MODE MECHANIZATION C
F150 ANALOG BAR COMPUTATIONS 0
F156 REMECHANIZATION OF LADD MODE E
F157 MK 106 BLAST RADII A
F158 SUU 21 CERTIFICATION A
F159 REVISE BALLISTICS LIST A
F160 UPDATE EXISTING BALLISTICS A
F161 BALLISTIC WIND CAPABILITY A
F169 DELETE FIXPOINT AUTO SEQUENCING D
F170 DELETE YIELD CODE '9" D
F171 MOVE CVF 70 ODS E
F173 B43 BLAST RADIUS E
F175 REMOVE LEAD/LAG LIMITS E
F178 DELETE AUTOMATIC WEAPONS BAY DOOR OPENING D

DURING WEAPONS DELIVERIES FROM LEFT OR
RIGHT BAY

F179 THE AIRCRAFT CAN CARRY DIFFERENT WEAPONS ON A
STATIONS 3/6 AND 3A/6A BUT THE WSO CAN ONLY
ENTER THE WEAPONS LOC AND ID FOR ONE OF
TWH'SE WEAPONS

F180 DELETE WORDS ASSOCIATED WITH WEAPON STATIONS D
F182 ARS NORTH ORIENTATION D
F185 MEMORY ADDRESS COMPUTER HALTS C
F1$7 MANUAL NAV MODE REMECHANIZATION C
F188 .'.LT DEPENDENT WPN INCORRECT BALLISTICS C
F189 GLIDE ANGLE/DIVE DISPLAY IN DIVE C
F190 MANUAL NAV CURSOR CONTROL C
F191 A/A SELECTION - PARTIAL BOMB MODE ENTRY (GNC)
F192 ANALOG BAR NOT STOWED UPON A/A GUNS EXIT C
F193 VISUAL BOMB STEERING C
F194 INTERMITTENT SEQUENCING IN VISUAL BOMB C
F195 NO INS CONTROL VECTOR - WDC ONLY C
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - SOFTWARE PACKAGE MAINTENANCE HIqTORY DATE: 28 Sept 1979

CHANGES SOLVED IN F-12 (Continued)

CHANGE TITLE CODE

F196 RANGE ITERATION - OPTIMIZATION ERROR C
F197 GNC 011/101 ERROR TRAPS C
F198 AUTOMATIC ROUTE POINT SEQUENCING IN VO UPDATE C
F199 PITCH STEERING IN RIPPLE BOMNB MODE C
F201 FILTERCYCLE INITIALIZATION C
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE MAINTENANCE COST HISTORY DATE: 28 Sept 1979
YEARLY COST OF MAINTAINING PACKAGE:

Manhours expended in support of the F-111F are as follows:

•FY77 FY78 FY79

Direct F-111F Support 16,926 8,877 20,243

1
Support Software 23,790 29,776 21,094

Manhours by block change are shown on p. C-79.

Vendor support of the Harris, Interdata and PDP computers costs $308K/year plus
$126K/year for expendables and prototype hardware (split about 50/50).

i

1. For FB-IIA, F-11D and F-IIIF, plus other projects.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET -MAINTENAN~CE COST HISTORY DATE: 28 Sept 1979

Block A C D E 0 Total Manhour (FY77 -FY79)

F-10) 7 9 0 17 1 34 n/a
(released 11-76)

F-1l 6 6 6 7 1 26 393
(released 11-76)

F-12 10 23 5 5 3 46 34,629
(released 6-78)

F-i13 11,024
(scheduled for
release late
1979)
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PREDICTIVE SOFTWARE COST MODEL

HISTORICAL DATA SOURCES DATE: 28 ;Pnr 197

Data Base Name F/FB-111 Operational Flight Program

Location SM-ALC/MMECP, McClellan AFB, California

Contact Person Alton E. Patterson

Phone Number (916)643-4762

General Contents Manhours by Fiscal Year by function/
project

Period Covered FY'77 through FY'79

Data Quality Good detail on expenditure of manhours,
down to level of OFP block change
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PREDICTIVE SOFTWARE COST MODEL

RECOMMENDATIONS RE SOFTWARE SUPPORT COST PREDICTING DATE: 28 Sept 1979

RESPONDENT: Bassett

If you were responsible for predicting, accumulating and accounting for software
support coscu, how would you do it?

1. AF Flight simulator concept (requirements different than A/C) - Need to be

able to update flight simulator by just changing OFP software.

2. a. Demand spare memory

b. Language - Function of application
Need to study tradeoff between ease of development/maintenance vs.
operational requirements (efficient code)

Can HOL support those requirements?

Support - peculiar language - need to buy original contractor

c. Mission requirements
TAC has more precise testing requirements than SAC.
(Weapon delivery precision) [smart weapons]

d. SPO is not motivated toward economical support

AFLC needs veto power over design decisions

Similarities among aircraft avionics are greater than differences.
e. Analysis and design and testing overwhelms compilation/assembly.

f. Support personnel cost more than development personnel
(Need system knowledge. Implies experience.)

Autonetics - $65K/man year
GD - $35K/man year
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F/FB-111 SUPPORT SOFTWARE/SMALC DETAILED DATA
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PREDICTIVE SOFTWARE COST MODEL
FIELD EVALUATION REPORT

GENERAl. SOFTWARE PACKAGE DESCRIPTION DATE: 28 Sept 19
ALC: SM WEAPON SYSTEM: F/FB-111 Support Software

SOFTWARE PACKAGE: Simulation Software

PERSONNEL CONTACTED:

Al Patterson, MMECP
Lynn Bassett
Jack Claar

Nan Teague

SOFTWARE PACKAGE CHARACTERISTICS:

SIZE: 300K+ words in core (source lines and data files)

LANGUAGE: 75 percent Fortran, 25 percent Assembly

APPLICATION: Simulation of F/FB-1I Operational Environment

COMPLEXITY: High

YEAR DEVELOPED: 1974

DEVELOPER: General Dynamics

COMMENTS

HOST (AIRBORNE) COMPUTER CHARACTERISTICS:

MANUFACTURER: Harris

MODEL NUMBER/DESIGNATOR: Harris/4

WORD SIZE: 24-bit

MEMORY SIZE: 6 x 80K = 480K

MEMORY FILL: Virtual System

WEAPON SYSTEM USE:

NUMBER OF USERS. NMECP OFP, Test and Simulation Engineers

LOCATIONS OF USERS: SM-ALC

FREQUENCY OF USE: Daily

INTERVIEWER(S): R. B. Waina, A. P. Bangs
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - QUALITY ATTRIBUTES DATE: 28 Sept 1979

Rate the Package on the following Quality attributes:

Accessibility: 9 See Testability

Accountability: 7 Interoperability: N/A

Access Audit: 1 See Access Control

Access Control: 10 Legibility: 9

Accuracy: 10 Maintainability: 9

Augmentability: 9 Modifiability: See Maintainability

Clarity: 5 Modularity: See Conciseness

Communicativeness: 9 Operability: 10

Communications, Commonality: N/A Performance: See Efficiency

Completeness: 9 Portability: See Independence

Conciseness: 10 Reliability: 10

Consistency: Robustness: 9

Internal Consistency: 8 Reusability: 5
External Consistency: N/A

Selfcontainedness: 10

See Accuracy
Selfdescriptiveness: I

Data Commonality: N/A
Simplicity: 8

Efficiency:

Structuredness: 7

Execution Efficiency: 10

Storage Efficiency: 10 Testability: N/A

Error Tolerance: 10 Traceability: 5

See Augmentability Training: 6

Generality: 9 Understandability: See Legibility

Human Engineering 8 Usability (as-is utility): See All Above

Independence:

Device: 1

Software System: I
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY PERSONNEL DATE: 28 Sept 1979
ALC: SM OFFICE SYMBOL: 1Q4ECP

KEY PERSONNELIOGRANIZATION:

MMEC
Mr. Robert Green

MMECP MMECM MMCS I-MECF
Mr. Al Patterson Mr. Frank Davis Major Hank Garretsou Mr. Bob La Vergne

F/FB-1l1 Software Administration Ground Communica-
Management tions, Electronics,

and Meterological

TOTAL ASSIGNED PERS&NNEL (NUMBER & TYPE): (MMECP)

4 Air Force (2-3 years experience)
19 Civil Service (3-5 years experience)
30 General Dynamics (2-3 years experience)
31 Autonetics (8-10 years experience)

TOTAL PACKAGES MAINTAINED (NUMBER & TYPE):

7 - one OFF for each of the two computers (GNC and WDC) for each of the three
aircraft, (F-11iD, F-11lF, FE-lilA), plus one OFP for the NCU computer program
for all three aircraft. Additionally, much sim~ulation and support software is
maintained, and numerous special projects are carried out.
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - WORK DISTRIBUTION DATE: 28 Sent 1979

DESCRIPTION OF WORK PACKAGE DISTRIBUTION, INCLUDING RESPONSIBILITIES AND DEGREE OF
SPECIALIZATION OF AF/CS/CONTR PERSONNEL (MMECP)

NUMBER OF PERSONNEL

FUNCTION AF CS CONTR

Management/Secretary 4 3

FB-111A S/W Engineering 1 5

F-I1D S/W Engineering 1 5

F-1llF/Pavetack S/W 1 5
Engineering

Mission Programs 1 3

F-ill A/E Acquisition 2 1
Support

F-ill AISF Enhancements 15
and S/W Support

F-111 OFP Mk II V & V 3 3

Flight Test Support 5

S/W Configuration 4
Management

TSU 5

Special Projects 2 5 10

Major AISF Upgrades [5-10 off-premise]

4 19 61 [+ 5 -10]
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - WORK( DISTRIBUTION DATE: 28 Sept 1979

Manhours for FY'77 through FY'79 are distributed as follows:

Function FY'77 FY'78 FY'79

FB-111A 18,041 15,069 9,809

F-111F 16,926 8,877 20,243

F-111D 13,880 19,376 14,373

Other F-ill 6,391 3,288 6,467

Support Software 23,790 29,776 21,094

Special Projects 28,982 35,224 33,548

Leave/Holiday 19,904 23,580 24,597

Total 127,914 135,190 129,131
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - COST ACCOUNTING SYSTEM DATE: 28 Sept 1979

SMALC uses a manhour accounting system which logs manhours by project. For each
specific aircraft type block change, manhours are accounted for by five functions:
management, definition, development, documentation and test. There is also a
category for OFP Group Management. Beyond that, individual functions (e.g.,
configuration management) and projects are tracked.
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY -POLICIES & PROCEDURES DATE: 28 Sept. 1979

SUPPORT PHILOSOPHY:
Simulation software is supported on an "as required" basis.

Cbanges are made as necessary to react to changes in OFPs,
respond to new simulation requirements, correct errors and
achieve increased operating efficiency. Changes are made con-
tinuously rather than in blocks.

CHANGE CONTROL METHODS:

FORMAL OR INFORMAL: Semi-Formal

CHANGE REVIEW PROCESS:

Steering Committee Review Board and simulation personnel
review proposed changes in accordance with the Charter for the
MMECF Steering Committee. See pp. D-8 through D-27.

CONFIGURATION IDENTIFICATION METHODS:

No formal methods exist. Identification is by reference to
current program listing. More formal methods are being developed.

CONFIGURATION CHANGE CONTROL METHODS:

Configuration is controlled in accordance with the Charter
for the MMECP Steering Committee.

CONFIGURATION STATUS ACCOUNTING METHODS: Informal.

SOFTWARE LIBRARY CONTROL PROCEDURES: Standard library procedures
for utility routines.
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rHIARTFP FOP THF mMCD STFFRING COMmTTTFE

1. SCOlPE-

T K 'i % c d'J'" emt. es t ab.1-ahe L. the-P=8 -And cog Or -i fptLQM_i 1 4L 

of tIhe f'MECP Steerina Comm~ittee. -

2. JNT1PrOOOCTTON

SAiofe 8 oftwafe Spetioni V'MFCP) is resoonshil~e for emQirieerino

5u0CrOrt Of ai"CPaft Oreretional Fliaht Prnnrees (nFPIS) assig9med tO

the Sacramen~to Air~ tlostics renter (SM-ALC). This includes the

*M4ofrn reauirerml to invegtioate Ale~ an~alyze OFP p~roblemYs, new

rPOOF'ments and MefiCienCieS, to develro ProtOtyp test and

evaluate flFP updates and4 motificatiOngt to intearate the OFP's with

the avionics systems;8 to maintain the nFp avionics system nerformancet

to Franti, flFP eof qgurtion and documemtAtion. It also inCludesth

enqimee i eq re e to develo an Ie OFP Support reSoUPCpS,

The Sectio~n is divided Into four functional qtoups. Those nrounSp

an~d their resoomsibilitlego are aS followst

A, Tse (Iferatimmfal FlI" tProgram (OFP) arouP 48 resPo'n*lble for

Oversl manaqpefret Of the F-111 "tbleek Chance" cycle whiCh

includes all chamnest modifications# restructUrin or recodin

of the Fmhede~ed Comeluter System (ECS) software.

R. The Software System working (S~w arioup is delenateel the pspom-

IiitV 4or plaMnino and pPfOP aance o tasks iportn te

nFl9 eOUV* hOth in Software and hardware.

L, The System flevelopmet and Intenratiom Oroup C(SnI) is resmonsible

for a variety of tasks Inc u q th Tst ant Eva tuatn o h

ECS saftwaroo
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D. The Configuration Management (Cm) oroup is resoonsibic for

Confiourat ion Iienti ficatiom, Cont rol and Status Account inq of

al1 Changes to the FCS Software and all changes, both hardwa~re

and Software, to the Suroort eouinmemt.

3. PURPOSE:I

The purpose of the Steeping Committee (SC) in to review all wo'rk

(either new work or Proposed changes) that falls within the Scon~e

of reSoonisibi lit V of the MMErP Section. tjo work Shall he considered

except that work nroooed on a Task Reguest, and delivered to

COnficuratiom Management. (For instructions on a Task Peclueste sqee

Task peaijest F0,.,,. tnStruetion For. ireosirina Task Renuest Form,

and Guidelines For Task Request). The work or cemoes Proposed1 are

not limited to software exciuSivelvi changes to hardware, vrccedurest

policieS, manning, etc., antI any other ChangeS which will improve

t h e IOIe rII 1-0- ea ion or effclemcY 0f the Sectionr or that will ifrOrove

its effectiveneSS in the accomplishment of4 the missfin maY be

Drocosede

L4. (RGAN~iZTTON:1

The Sterir, ro,rr ttee ,,i I te coyrrjse, of t e "'LH Srct iv chNief

the SSW Orcuri l pa ' eie e S. irnr lparlerr a revreP'etitive from

r~~~ --.- 1 e UFP (Ir,.un am,n* t"er 'le'brrs as I~sigr.8ter ty tl"fe SC 'Ch'1 . Mn

Theme fterher's ill eci-'e w'.at action iq to t ake n Alil u"ECP

Task RecurstS Tege rmnmfhCP will also trfmvey 4nfor-Atiarn back to

their reaec~tive nrnus. (rrour ftemherS will be PPOuPstPr4 to attend

when thei r tec"rA Cal eXmortise is reouirod).
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S. APPLICAPILTTYI

Task Requests ITay be suhmitted hY anyone assoCimited with the MMCP

Section. These includie the MmECP Personnel themselves, the Personnel

assigned tn MmECP from the Compitrollers Office (ACD).* the Software

support Center (MAIT), the Rockwell International arid General

flymaIYic 4o tractor Personnel. Inputs may also be received from other

Sections in the MmEC Rranch whose work or PeatliPremtm im"Pact or

are i'*Oacted by the MN ECP effort. The n9ormal cmanrnel for communicat-

ing to other Sections oPn nrares relatinci to COrMPL~tfe resOuPCe

allocation~ is ti-e ReSoruce UltiliZatiOn Roari, a Branch level board

whose functioI% it is to assure ontimal use of all computer resources*

The Cnn lnuratinn HaoAer is the P*MECP Section's Perrnanerit mIember

of then Pemtource 1-tiliration Roard and will include on the Steerino

Cnmmitte Agenda all rerluests from these Other Sections. The normal

Channel for resondrii to Other Sections on actiOn taken on their

requests is aglain thrPouah tle Akesouree titiliation Board* when the

meomittule of the PemueSt is tnO 1hrO.d to Ue0 elI'editiOUSlY han'yled

thrC'u~ht the workirion of the 1C, thin SC rrairnam will accept the

r'SL (p,jest and me;-1 -ir-ctlv witf' the otnor Senction~ Chief(s)

l v PH And / ar w it~ h, e fraRnc-h -Ch ief-Un til1 -som-Pe-9 esout i on 4 I

reached. T he Ch04a i Pman w 4 1 t h- mren no rt -h&ck tot thea S-3C-On -t-he-c d4

vos iono Task PeelUest so tha4t t he SC may work t owaqrd accom-

olishina the qoalS iecideoi on.

A, ACTIr'NS1

7he SC will rp~iiew all work stubmitted to rOnfiaLIration management

and lis at ed as Anm tem' on t he Agenda.

A. Ah@Pe the SCr decides the task renuestrd on a Task Reguest Cannot

or Ahnuldi not be Accomplishede the task will he efitaPOoved.
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I

S. where thle SC decides thle task requested Is clearly necessary,

the SC will apPOVe it for implementation pending receipt of

the Task Schedule. The Task Request will be sent directly to

Operational Fliqht Program (OFP), System Develonment and In-

tegration (SDI)p or Supoort Software (SSN) Functional GrOup where

Task Schedule asliafimemtx wi l he made. A Task ResOurces AIIOC*-

tiom and Schedule (which will be Peferred to as Task Schedule in

in this charter) will be PreOared, Showimo the cost (both in

manpower and resources) required for its comoletion and the

estimated time frame durima which the task can be accomplished

(for instructions on a Task Schedule, see Task Resources Wloea

tiori and Schedule Form, Instructions For Prooarina Task Rescurces

Allocation ard Schedule Form, anel Guidelines For Task Pesources

Allocation ard Schedule Form). All Task Schedules, reqaroless of

to hom assigned, will be comoleted and provided to Confliuration

Mamanqemet orior to the next SC meetirg which will normally be

five workinq daYs after the Task Reauest has hee-i anproved for

lFO Iomentti on 6Y S AriY Task Sneuerot dlivered hY that

time will be lOaqed as Delir uent and the anPoPoiate o'oun

leader Advise ota e a eredial acin hrp
the SC Coicludes that the TaSk Req uest can he-accnmMished

after ewaminira the Task Schedule# the SC will &orrove the

Teak Re?3uest for Irnolemfentatiorif howeverr where the SC cnclucips

tho- the Isg ReQuest cannot he accomolishecip the SC dill

disapprove the Task RequeSt.
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w.her' there are several viable alternative ways n f accolo is ,no

the task, an~d/or the task is of suchi ma'nituie andI cost that the

SC needls oxtensive infor"mAtiont a Feasihility Study will he

rpoupSted. The a siQmment mechanism will be the same as that

for the Task Schedule described in the Parao~rr~h above except

that the schedule will be for comoletion of the Feasibility

Study. The ctmrleted Feasibility Study will include a Task

Schedule for imr emenitatiton and will he delivered to Configuration

Mananppent for* inclu~sion~ on the SC Agienra. TIhe SC will review

the Feasibility Study and either aOn)rnve all or a Portion of the

Feasibility StudyV for imp'lemientation~ or disapprove the task.

where the SC aPrroveft all of the Feasibility Studiy for imolementa-

ton t h e status of tse Task Penuest from, whicH the Feasiility

S t udy was developed will be cheoged from StUdy to Imleentation-~

where tie SC anOrmves a portion of the FeAsibility Study for

implementation the theICk Perwest from which tse Feasitility

Study was developled willI he closed nut andl one or more Task

Renuests refleetimo the ap~proved portion of the Feasibilitv

S tudcy- will0 he subm it ted to the SC for, arvoroval.

T 01 e c 0m MIe t io ata e for any oriinal schedule may be changed

once by a verbal revort to the SC as long as the date does pot

Chanoe by more than 30 days. Any other changes to the data on

the Schedule form will he accomplished by submitting a

revised Schedule form,

E, Phere the Taok neuest has been implemented and/or cofflletstir a

Task Closure FOeM will ke Coffieted and Provided to Confiquratimn

Managf-emnt ofr in m9t uc t os a Tas Cloure, e- Tas-Csosure

Form, Imst uCtiom for Prenarf na Task ClIosure, and Gui del ines for

Task Closure),
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rGUTDELTNES FflH TASK kEOUEST FOPM

1.SCOPE i

This Hocumemt establishes the reoiiire'emit for use of the

Task Reouest form wheI9 making chonges to the software or

Iharetware within the F-1ll Avionics Tmtecnratiom Software Farility

(AISF). This fom can eutliza1h civi ian, millitary, m

contractor Personnel.

2. APPLICATT('NI

Th*b Task Relkue~t is to he PrenareH hy amv individual who nreceives

a need that reQuires a cHanoe to Software, harawarde Droceoures or

PPirjites that are within tile Scomp of control of the Avionics

Software Se-tio mMEP. CniuainMngmn c reguires-

this form as A veHicle (a) to providie information for the Sterin,

Comrmittee, (SC), (h) to Provide the information reounied for CM to

0repar'e the Acienda and to keen the status 1008 Penuired bv the

Steefrinq Committee# and (c) to control changes to the Smftware

(or hardware), thus assuring that the configurlation is accuratelY

reil~ctedl in the documentation.

3, RESPONS1IBYLTTIER OF THE ORIGItiATORI

A . Pren ares t he Task Reauest form (TR)

B.pre~arerna reauienemts" -docUmentS

4, me~w software Program# Or maIOP changes to a PrOOram,

recuirem the use of a reoul remts document. In brief, the

rtauremetg dcumet establishes the Performance, Mesi,,n,

dev0lOpment, and test r*ouiPremts for a Program and wil h1te

u- 6usd as te s~~o ouet tms edtie

enough~ to sP*cify inputs, outouts and nertinent interfac--
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Ima with Perioheral eouielment, etc. It will also be the

oriqinator's responsibility to rum the Po'narom against a

test case usima oPeratimnc Instructions delivered with the

proqremp to check that the Program meets the requirements

of the Task RbOiGaeto to notify CM whon the job has been

completed (testing completed), and to coordinate on the Task

Cl osure forms

2,minor changes to a Pogram already in use requires only a

detailed list of vreauirementa Indicatinlg exactly all functions

to he Perform~ed by the comp'uter Program expressed in mathe-

maticalp lonle.1 and operational terms# together with all

relevant rules and tolerances. Also Include details of

inp~ut, A~tPutP all pertinent interfacing with Peripheral

equipment and Identify the means by which the eventual Per-

formance of specified functions will he verified during

formal testing.

C. Submits the Task Request form and the "requirements" document to

CM In one "nackaqe".

Cm- CMPEsPONSTRlT T I FS t

A. Loooin and asSiom a control numher to the Task Request (TP),

8. Add the Taskc keoueat to the Steering Committee agenda, and

forwrd he askReqestand "Peclui roemnts" document to the

Pterrino, Committee for action.

C. If further action 49 approved by the Steering Committee.

fnewarr- t-h* Task P-enUest and the "renui rements" document t h

reenonsible group leader,

n. Develop the Steerinn Committee minutes showing Actions taken,

and distribute to a1  rour leade"S so they may imfmrm those

indlividluals within tineir regnective flrotjps whose tasks have been

24~8 CO':C14A' TF? *SC ... 7



_S. FRPRT-bOPWKPOET See TASK RvOUPST FORM aimd TNSTRXT1ON1

---FR PRFAPNG TASK RPf)[UST-
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TASK PF(clJFST Fnlm

TITLE: CCI. NO,:

........... ....-... .. .. . I e T T

- - * - - . . . . . ____________

nAYE (JE SIIRHTTTAL: W -~ EED DA Tf* --------- - - ---r ATE .......M.TTA.. . ....... "E O E ...... ..... . . . .

TA90 TYPF: NF>. MOD Sj/w H/W MrMT T PPNlr C ONr r

SYSTEM: TNTRDATA ITE b0/65 (-PT MfD AGEPI) t( F/Fk 0 ) HARRS DTS I

OTHERS
- e C e - - -____------ - - ----- - -

ST 6 TEmENT OF_ PR- P LEME .Lc.zN-

...................... _

... ... .. ... .. mgnn .. .. . w ......eII ~ l w .ee w p T a . T SR- S, V. dp aWe a , ... .. 0 . . . . . .I.

.............. ... C..e ...... ... cc......................

PRnpnSFn Sr-4ijyTom! - --

.... ll....ee._....... . ... .e.e.l n ................... ... . lS ... e

C e... .... .C... .... . . .*Cl.e**.* ..

........ . ee .. e... ee .. le. . . . . e el .e.. .. ....... e.... . .....

..i. * 0.. C. . ........ . ............. 0e . .. C ......... ...c I I0i C .... .

JSTTF ICATION (PQTOpTTY)/(IMPACT) I

......... ... ...... ................... .. ....... .

... . . .. . . ..... . ........ ........ C . i.....

**,.~,*******,*a**flONOT wifdiT gFLnw THIS I IE************

*STEFPTNG CnMmTTFEF ACTIONI DATEs *

*ASSIGNEV TO (GPtOIP RfEP)l *

*CnMMENTS I *

..............
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INSTRIICTIONS FUR PREPARJNr, TASK RF0IIEST

ihe task PeOueSt Oricimator is recji Pod to comolete each blank either In ink
Or t yP*~ excePt as stated. .~ nrot !it& belohe_.1 Ine-01-~L --

Prife descrir~tive title for the task heino considered.

CCL NO:
COnf iguratiOn Managemen~t (Cm) -wilI-amia thi numb -AttIhe tire-o
lOQi I n,

ORIVJNATOPI......____________________________
Emtiar the mame Of the i-ilvi-ual -.ffi-CAITY freiffPQAifh f.Q riiating
the task (may be actual Orioimator Or anyV Other Person~ deiqnatedi e.Q.'
orouc leaderp SeCtiOn ha-ft..-_ ___ .

-DATF OF 30BMI!TAiI.______________________________

Enter the date that thi8 fOrir i8 SL~hmtted to Cof igUration mamagememt,

NEEn DA T E
Enter the date that the -"ads. Ah -talk to De
coPPOleted to meet some Pegllitrfemnt or milestone.

-TASK TYPE:
Circle arolicable aflswer(.), __- -

- fSFm:
CirPCl@ arol icabl 0 answer(s),- 0o th PTS and the Harris, soecify if It
ip for the "F/FR" or 'on" model.

STATEMEFJT OF PROMI Fm; . . . --.. -- h
A )%Pief .,eScPinlon of the GvffPtomS Of an exiitinci PrOtIem Orth
oos4thi 1it1' of a future crllo, for whi Ch the jask Is injfi~tedq

PROO.2SEn S£r: IONI__________________________________
A $-ingestedi solution (OP reouireffent Of a solution) rieeeti necessary

NOrej This Moosmnot imPlY that amY reCouirP.VmtS Stated here will absolute
or eve neessarily deSirale but onl exit to Provide a basis
for. Oiseusqqie betwepn the Originator, approyal authority, and ___

Ei.Velment manaoeP which will determine a mUtUally agreeahle solutions
, mtt jv& areabl0 sOlution) -_ -- - - -- -
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JU ST IFTCAT ION (PRIORITY) d(IMPACT) a

Enter the priority that the development manager thinks should be placed
on the took.. --Tha P-rjofr-t-y--atgaar~s wi1 I I h FMFRGNYyPplm pte
to mislsion PeIrfoPmaflce which#, if mot solved# will have direct impact on

SM.AJ~ria~nt PRIORITY. Problems which are h aher Im gtatu han putine
which. if not $6lvedo will become elevated to EMERGENCYl
ROU TINEo P robl1 opt 'vi .ch ax-e-oncaunl-ad duiA& taoppa.
Course of business which Can be solved with am adeQuate lead time and
Which does not 2rtAt!Yth m ISALt#-m-artormancp and emhancementI~
are mot abso lutely necessary or does mot qpeatIy impact mission per.

- --A.Ora~ctJustify the task based an the Pamiffe..4ons mosgl,4na 4# %ho
task was not rerformed.

STEERTNn COMMITTEE ACTIONS

Indicate One of six eateaories: DIsanProve/No Action/ or Canceli Imole-
'rnaj--ER!-aranenv1 mplament Priarity, Implarnant Routine3 ani lIplemantat~on
Study/or Feasibillty Studyl and Table.
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GIJXDELINES FOR TASK RESOURCES ALLOICATION AND SCHEDULE FORM

This do,.umont pAtahlilas ths iraguireffant TA~P us&a fa the T~sk

to thea software or harewAre within the Flit Avion4es Intagratinn

qatwaye FgjlJY IFL.- This 1EP i1 L lo(ri~~.anf --

- PSO~!ct 11 ~A--~necessary far conflouration conropl .nmn

___ ememt dAta amd 16 used to IuOVnlmnt the Tmsk RoQuast. This feir

Cofiguratiom Management (Cm) requires th~is form as a vehicle (a)

th I~ O!t n eg'!ra. q~CM to p rapere th A gn~a to Qee~p -

AestatusI logsporQuired by the Steering Committee, and (c) tm comtrol1

chqes to thesoftware. (orsew~etu suic that the rom-

fiquration _is acurately Pefle ted In h oIimtt~

_* N. BILO~I.TTF~s OF THE ORIGINATORS

A. The TaskSchedule will be Pretared__lVthe desian enqieer

delegated this reSpomsibility by his qrouc leader.

6 . The Task Schedule must he fillerl out and submitted to C4 nrior_

to the next SC meeting which will norma&lly he _ive workinm flays

alter the !Ank Reaufst has bee-m Approveel byS-C for imfo-le"menta-

4. cm RESPONSIR!LTTIES:---------. --. -

A. Loo-in anld assion a to PlumP~ -ta~ for tihe fas- Scheik'le. (~

this n umber Pwi-l ethelmpp the number oRteTs equest

ii4atin the task.)

253 t l ICHAqTFR C ...

~-.



H. And th Task Aehemwle to thp Steeringa Committee acenda', a9r

forw~awrd te Tas Schedule, Task Wecquest, qmM' "renvire-enitq"

document to the Steerina Commi~tteo fo action~.

U. 14 iaflrrovpd by the Steeping Conmmittoe, forward1 the Task 5C.(1le,

Task( Reqe~st and "requirments" docur.inn to the POSh1be

goPup leader.*

r'. flovelmog the Steprine, rom'mttep min~utes showino actions takenr

anI C.ifstrihIjte to al I qfcoup~ lead1eps se they m'ay infor" those

1(ividtiJls w4tM1Pn their relcnective cQ'OuOs whoset tasks have heem

rev~ewed by tI'e Steepino co"'m4ttee what action was taken'.

E. Funs Inpriodli ro-norts to the .teeP4mq Committee vvdatimna

del it~jent Taskc SChedu e I li ats .

S. PQpkPAATT-(1N-OF T-fASK SCHFI)IILF: See TASK PFSlhi'CFS ALLflCAT!PI A~

Sr4Hf'IE FORM Amd I SkTIICTJrINS FOP PREPARIpWr TASK SnVURCES ALLfOCA TTO1

ANI) srt4EOtLE, ------
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TASK RFSLIPCFS AL LOCAYTOI' AND SCHEOULF FOPM

TITLFI CCL N0.:
. .. .. . m. .. . .. .l ._ . -

_W -9 1. - f-PM W..... . . . . . . . . _ ______

PEkSnN ASSIGNFD TASK$
.... .. ..... . . ...

DATE OF SUPHITTALt
a .......... L . .......... . .... ...................

RESOURCES PEDUIRED FnQ TASkI

HAPfjWAQE RFQiTPUnj

. ... ..e ..... -- -- -- -- -- -- --

.a ... ......................

FSTIMATE0 UM1PER OF NAR0O!ARE HOURSs .........

FSTI .ATEO N MAER O . ......O...e....... ......

.S. .IMiTEI) c..kS T ......... ..... .__ ........

FSTIMATEP cMPI.FTTN DATFI .... e....... ............

REMARKS /0-E A 'N- FOR CHkklgl~j
. ......... ...... . . a ...............

F bE . ............... . . ......... a ...........

.* *......*...00****...**. a ..... EUo .... L.........NE * ***** **.. *, .. *

*STEFRING COmPTTTEF ACT1NI DATE *
..................... a -........

*Waw ... ...... ........ ... 0 . . wo.S ...... ......

a ..... o9 . ... .... f..lf09 .*W ........ W....... ......... o..*
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TASK RESOURCES ALLOCATION At'D SCHEDULE FORM

INSTRUCTIONS FOR PREPARING TASK RESOURCES ALLOCATION AND SCHEDULE

ThOsPom assignled th, task is Oeui red to rom~late osch hiAnk #4 athe
in ink or type except as stated, Do rmot write below the line of *Is.

TITLE:
The some til htwau~1rt~Task Rouot.

CCLUi~t
The same number that was assigned to the Task Reouestj this is a TASK I0
and will be _uSedA--t c--or mo aus ihAh--j~ e~f

PERSON ASSIGNED TAS$,. akb he(tu edr
Name of the Derson assigned thetakbth ouLedr

DATE OF SIJ80AITTALs
The actual date totjfp CumUdoOm-iorationaaema

t.AnWARF PFOUTREDs

-This_1 lisats tYe ~And desrrietion of hardware pe~add a.ast Tritardatat
Harris, DenTS, F/FR.DTS, ITF, 360/65, 4jPI, MDS or AGERDi CARILING and/or
SPEC IAL EVIIPMENT. .-.-- --.-.- __ ------------

..iTTMATED NIIM8[R OF HAR -DYRf HU R S ___ -- ___-i-

This entry has two vartsy the first part is for the current estimatedi
number -of ho w pr& haur's meeded forl the task and the second Part is A

revised estimate Of the currant esltilmater4 number of hardware hours
needed.- - - . --. .* - - - - -

ESTIMATE0 NIJMRERflF MANHOI) 5  -- -

This entry has two narts, the first Dart Is for the Current estimated
number of manhours neele1 for the task and the second Part is a revised

esrmat Ofthecurentestimated number Of manhours needed,

ESTImATFD wORW START nATEr
This entry heg two *larts) the f irst part is for the curremt-estimat~pm1
first dlAy of work for the task and the secmmond art i Tia revis-ed estimate
of the first 'l-ay. Of work for the task.

FSTImATFD CflMPLFTIONK PATEI 
.

h
This entry has twoj arPts th f irst Dart is for the current estimateed
date that the work will be commIletod *nd the second Dart _is_ a revised
estimate Of the data that the work Will he Comm eted.

REMARKS/PEASON FO)P CHANGES- ---- _______-------______

This entry has two oartst the firpst nart is any statement(s) that the
nersonassigned the t Ws wih t make concernin th task t e fCond4

Oart is the reasnn(5) for submitting a change to the Task Schedule,

.jEFRNif. CuO'4ITTEF ACT ~___ --. .-

Friter "APPVEF)" or "DISAPPROJVED" Meneirlirin on the_ action taken by the
Stprni np Commi ttee,
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DATEg

Enter the date that the Stooerimg Committee took action~ on the Task

COMMFNSj

Dpqtjr~emt to the Task Schedule.

NOTES __________ __

Return AS& completed eapy of the Tak qeheeiule tn CM4.
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r,1171-I)ELINES FOR TASK rLrVSflRi FUPm

I * SCOPE - _________-_ _ _____

T i a doevwment estab! ishes th-ectui er-ent tor use0 -f thp-

Task ClostrpA form when main icsa-"ge to -te-90tw "f-Qf

hardiware wi!t vi ~I1Yonj rs Tntpanr I n!6ftwaio Far41 4tv- -

A ISF I. !ih$ j#fOrm wi I Provide -cl091 rjQ-n I.Or-mat i n.nece$$arY f or

conirluatio9 control an~d managemnt- data-arndiA

the Task RelLJCS$L anA-TAI. !9Lkflurrps Allof-Atiom And Sihedule. This

2, APPLICATIN: -

C 0r4t1 M M,9-m Irel ti P P t h 1 f~ Pma saeh 4 r ~Ie f

to a v v do i n f0Ormot 0tm- fo0r !t tb- -- rn9r i nQCwfit-tt V~h to--

OrOv i de t H e i n fo rmat i n eqy-r !td 4 Of o-I-~ k-e-t -t a t u 9 1tU kis

reawi~ed tl the,_±.er4nq._,o!f'ittee, and (c) to control chancqeq to

the software (r ha dwar9) t-fu 251PIP h-0 ~nigrti
is ACCUrat'elV Peflect!Od i the lO cqmenl. -

3* PFSPOtJ5ST1TTEI nFl THE (JPIrINArORS

A , The Task f.Insurp will I~ ho erared hy_ thjf_ 03n engineer

do Tefae T his Clsuesowill be sumittehi to lferl ocetio

R. Te Task C thsure wosI l be s by tis tou lN aeraCl __cmet o

has theem, comoletevi end the task oiiaorhas yer_ f ied thse task

meetS8 the Pe~ui Pement 9 Of the Task Pe uet-md e h'das coorei mteoI-

the -Task_ Cl1osure form, If the task affect$ Com~uter coerAtionte

the Oov~natinns one-ager must also coorn.Iinate the Task Closure

forms - - - - - - -

4*, CM PESP0NSj~j!TTF_$_______

A* Loqim and assign a control n~bnQtIh.CTask Closure,
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(t'otel This rmumiber will be th~e smee Asg the ntjmtber on "t'e l~sk

B. Veri fy the 'io-awentti.0-n-ee-a In td'd an creat e a

h cofgjeLaj jAxLpf t h a so ftw a ra otmurco. er yo fv--p- ,arc

ware chanoe. . If t)entands-rdkare-not itti.TaSk Clasuro

to the o aoa ofS ---- ----

r) i t a t at -om-.e c0cL$ar -t-rl t - n Q-A ft e d

-- ~~~ sott n tn the Co~nutep..

5* PPEPARAT ION WACL$E

See TASK COtS$LRF FORM _*e I.t&TRUACTI I PRF ARI4SK OSjE

29CONFICHARTER *SC ... 18
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TASK CLOSURE FORm

TITLE3 CCL NOo.
* O~ln a *pf li~ le i B Il * f* * l I * *l l - U - l I *l

M T I. il-i- i-------------- -

DATE OF SURMITTALI . . ....---

ACTUAL HARDWARE HotPS- ACTUAL MANHOURS,
.......... ..lii

DOCU
T ENTATIO 0 . IF-YEa .W E.EEL __

. ...... ......... n..

IF MUJL (WR.Y?)

. ~ a n .. *f .S . . .. ..

APPLICABLE FILF(S) .. NA _,_1.

.a e............... / aa...

an.~........ ann.

al~ l~l l anl annam~l fo / ag~ g l ~ l J O J i

. .. . .. ... ...OJO............ll O

I O O o  

.. . . . ..IIO ~ J ~ l J ll..... .

CHANGE DESCRTPTION ANt lUSES IMP.ACTI-1----
................................. .. .

......... ........... n......0............. ... ana.........

......... ........ ...................... ...........

.......... .... ... ............... .......................

ORIGINATOR XCCEPTANCFCOOR INAlInN AND PATEI

nPERATION COU(WUINATION AND DATEi
......... .................... nf......

**************h*******U NrnT .RITE 3FLnvj THIS L*************************

*CR
4 MANArFPI cM CL1sE. PATFs

* nnn..................................
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TASK CLOSURE FORM

PRFPARATTON INSTRUCTIONS FOR TASK CLOSURE FOOM

*aT_re__oeson asshiond the task is raeuiretd to eiomploto each blAnk In ink
or typed# except as stated. On mot writ* helow the line of *10,

_ T I-TLE . . .
The same t itl that was Used for the Took Reauest J 9equired.

CCL NO.$

The same number that was assigned to the Task Penuesti this TASK TlO

- 1 w -1 be uudt9-f0 t.odinete the !slReuesta with the Task C.

DATE OF SURMTTTALt
The actual date that the form is Submitted to Configuration Manaqement
(CM) .. . . .... .... . ... .... . ..

OOCUMFNTATIQNL_
The "Yes" blank is to he comoleted if documentation exists with an exolana-

____ as to where the documentatinn can be located- The "mm" blank iq to
he completed if no documentation exists with a brief explanation as to
why there.i~o ouet n

"PLIC ARLE FIEt E(S_._.
Amy files affected due to the Task ReQuest change will he listed alomq
with their locations.

CHANGE nESCR.IPTTON ANO USER I.PAC!TJ ........_
A descript ion Of the changes implemented amd their imoact cn the kiser/
one rator _to be Ie__ _. . .. .

OR GINATOR ACCEPTANCE COOPDTNATTON ANt) nATE|
The oriqinetoer of the Task ReQuest Shall sign and date the Task Closure
orr indicatinq that the task meetS with his snect ic-atl-nS_.

OPERATION COORDTNATION ANn nATE:

Operations._PooMates snd aste_ the ToSk Closure Form if the ClosecL__.
Task Peouest affects Ooerations.

CM MANArERI

Cm coordinates whem the T-s kRe s 9 s cl-Sed and aldocumntation Is
turnedI, ____________________________

Cm CLOSE DATEI

Enter the Hate Cm clmses the Task Reooest -

%,,MMENTSt $

Amy statements made b y the Steerlng COmmitte " or CM that are Anolicahle
are entered here.
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - POLICIES & PROCEDURES (Cont) DATE: 28 Sent 197
STRUCTURED DESIGN? - DESCRIBE

No

STRUCTURED PROGRAMMING? - DESCRIBE

No

CODING GUIDELINES:

Experience of simulation programmers.

CHANGE ENTRY METHODS:

CRT on-line

SCHEDULE:

Informal

REPORTING:
Task Listing - see p. D-29

COMMENTS:

262



PREDICTIVE SOFTWARE COS MODEL

CONTINUATION SHEET DATE: 28 Sept. 1979
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - POLICIES & PROCEDURES (Cont) DATE: 28 Sept 1979

DOCUMENTATION:

REQUIREMENTS: Current requirements are defined in meeting minutes and in

change summaries developed by engineers. See Computer
Program Change Request on p. D-31.

DESIGN: The "dot" files are used for design documentation. They are
described on pp. D-32 and D-33.

USER: User documentation is provided through formal changes to the
system tech orders.

See Documentation Guide, pp. D-34 through D-53.

PROGRAM PROBLEM REPORTING SYSTEM:

Users generate Computer Program Change Requests. These are formally logged
by MMECP, then analyzed/prioritized at the Requirements Review Meeting
with users.

COMMENTS:

26 4



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

COMPUTER PROGRAM CHANGE REQUEST

Entered by SM/ALC

I.D. Number

1. TITLE: Enter descriptive title 2. DATE: Enter prepared date

3. COMPUTER PROGRAM IDENTIFICATION:

Enter identification of program affected

4. DESCRIPTION/PRESENT OPERATION:

Describe in detail the characteristics of computer operation or use as
presently mechanized, including aircrew actions, observed reactions of
various cockpit displays correlated with inputs to the system (including
aircraft maneuvering or switch changes), any test data available, and any
other information which might assist in identifying the cause or which
might aid in implementing the correction or change.

5. DESIRED OPERATION:

Describe the characteristics of computer operation or use desired as a
result of this change, using the same guidelines as under "Present
Operation."

6. REASON FOR CHANGE:

Present the rationale behind the need for this change, emphasizing the
relative importance of the current problem and the desired result.

7. CHANGE HISTORY/RELATED CHANGES:

Information to be supplied by Sacramento ALC

8. REQUESTED BY: 9. REQUESTING AGENCY: COORDINATION

Person to be contacted for Wing coordination
further information.

Name Orgn Phone Name Phone

10. REQUESTING COMMAND: APPROVAL 11. SUPPORTING AGENCY: APPROVAL

SAC/TAC/USAFE SM/ALC

Name Phone Name Phone
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - Documentation (Dot Files) DATE: 28 Sept 1979

File Designation File Content and Structure

axxx File series name: a indicates aircraft series;
xxx is change number.

axxx.P CHANGE STATEMENT - File is for insertion of a change
statement.

TITLE:
CHANGE REQUIREMENT:
CURRENT MECHANIZATION:
OBJECTIVE:
NOTES:
STATUS:

axxx.M MECHANIZATION - A narrative which is source data for
update. Note if change as mechanized is different from
requirement.

DATE OF LAST UPDATE:
DESCRIPTION:

axxx.K KEYINS - For generating addendum tapes. Machine language
code for patches entered prior to executing a compiled
OFP. Assembly language statements are not required but
provide design interpretation of ML code. Note required
General Navigation Computer and Weapons Delivery Computer
cues.

$GNC - KEYINS

LOC IS WAS CORRESPONDING AL CODE

(address) (revised (old
ML code) ML code)

$END

$WDC - KEYINS

LOC IS WAS AL CODE

$END

axxx.R REASSEMBLY - Similar to KEYIN, but used to reassemble a
program.

$GNC - REASSEMBLY

(Exact card image, punched cards format previously used
for reasseiably)

$END
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET- Documentation (Dot Files) DATE: 28 Sept 1979

File Designation File Content and Structure

axxx.l TEST PROCEDURES - Step-by-step test procedure to checkout
a change.

axxx.F FLIGHT TEST REQUIREMENTS - Contains information for flight
test of OFP change. Contains summary of change and
requirements for test execution (digital channels, test
parameters, success criteria, et.al.).

axxx.G GLOSSARY - List of any new labels or mnemonics.
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DOCUMENTATION~ STANDARD I

PROGRAMS

em T!TiF ITITF OF PROInRAM
CM

0712TE-O -~LAVirF'
CM

cm
tF FXPI ANATTnN S TATF WAT TWF PRnMfRhM nnflFA

-CF-DYERVIEkW - ,--- -nUTI TNF THF LODiTr ITRIICTUREr
CF
(!F-ARIABLE$- RE3PARATFLY fFFINF FAtM VARTAgIF WHOSE NAPF flOF9
CF NOT ADEQUATELY DESCRIBE ITS FUNCTION, TYPE# OR

CF
--C1-1xTE N A L IiLIS LL FXTRNAL SUBROUINFS. FUNCTL0.-.-A-ND -
C! DATA FILES ACCESSED BY THE PROGRAM AND THEIR

El REMARK(S INSERT rOmmENTS TO DESERISE DlATA STRUCTURES ANIl

CI UNUSUAL PROGRAMMING TECHNInUFS AND REQUIREmENTS.
-1- -- -- - - 7~OMN jQII NTT'ANY INFPMATION

r- NErESSARY TO UNDERSTAND THE PROGRAM.

CO USER'S GUJIDE I USER'S GUIDE IN THE SOURCE LISTING IS
-Co OPTIONALO

NO-T-E, DrESCRIPT*IVE CODMMENTiiS SHOULD1 RE GENEROUSLY USED THROUGHOUT THE
_S;URCECODEtjQ__VfRIBSE WHAT IS HAPPENINrG.

OTHER DOCmENTATION NEEDED:

- -. -SOURCE LISTING, EITHER 8080 UR 4SSFMPLED-

LnCATIf')N OF JORSTREAMSCSS FILE.S OR MACROS
ASSOCIATED WITH THE PROGRAM
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DOCUMENTATION STANDARD 2

SUBROUTINES

-V!_-T..t E TlytLiO LRO|T

CM

CM PROGRAM14ER ,

CM
F._PLANT! I TE WHAT THE SUBROUTYNF nQOFS.

CF
.__FJ_ AR_&ETE-lt- t nFFrINE VARTARLFS WHItM ARF PASSF Tn ANO FROM
CF THE SUBROUTINE,
CF

CI EXTERNALS i LIST ALL EXTERNAL SUBROUTINES, FUNCTIONS AND
C--. bAT FILEJ AC SED BY T7H SUBROUTINE OR WMNIH
C¢ CALL THIS SUaRnUTINE,

CI REMARKS I INSERT COMMENTS TO DESCRIBE DATA STRUCTURES AN.
cl tN1SUAL PROGRA)M1NO TFtHN!DUFS AND REOI.jIRFmFNTS-
CI THESE COMMENTS SHOULD CONTAIN ANY INFORMATION

__. .__ 2rEZESSARY TO UNDERSTAND THE SURROUTI. _

---- ! DESC:RIP-IVE-COMMENTS SHOULD BE GFNEROUSLY USED THROUGHOUT THE
SOURCE CDE TO DESCRIBE WHAT IS MAPPEN7N

SOURCE LISTING
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DOCUMENTATION STANDARD 3

LIBRARY ROUTINES

C_.1ITLE j TTILF OF LTRARY RnOTINF
Cm

CM
CM LIBRARY NAMF 2

Cm
_.CM.DATE DF_ LASTC-HNGEI
CM
rm Pgro.RAvm _IE

CM
EF EXPLANATION S TATF WHAT THF ITARARY RnIlTTNF nOnF-
CF

L .ERLYIE OUWINF 'TF I |QrIC STRUCTUIRF
CF
C-F PARA2E-T.ERj._ IEWIN _ARIASLFS WHICH ARF PASSFf TO ANO FROM
CF THE ROUTINE,

CI EXTERNALS t LIST ALL EXTERNAL SUBROUTINES, FUNCTIONS AND
!DATA EILES ACESSFb BY THP LTRRARY ROUTINF.

... RIAR IN PT COMMENTS TO DESCRIRE ATA STRUCTURES ANM

CI UNUSUAL PROGRAMMING TECHNIOUES AND REQUIREMENTS,
Cx THESE COfMFNTS SMOULD rONTAIN ANY INFORMATION
CI NECESSARY TO UNDERSTAND THE LIRRARY ROUTINE,

CO USER'S GUIDE I A USER'S GUIDE IN THE SOURCE LISTING IS OPTIONAL.

NOTEI DESCRIPTIVE COMMENTS SHOULD BE GFNEROUSLY USED THROUGHOUT THE

__.___SOULRCE _CODE To_ DESCRIBE WHAT IS1 HAPPENING.

-OTER-DOCUMENTATION NEEDEDI

SOURCE LISTING

BOILER PLATES FOR THE STANDARDS ARE CONTAINED IN TOE FOLLOwING LOCATIONS,

INTERDATAo SY3TIDOC5TDeFRM/S
.. ARRISj._Y;T*DOCSTD

RECORD NUMBERI PROGRAM 5e05, SUBROUTINE S0.501 LIbRARY ROUTINE 8S6I25
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- -qww~F -10_ _71_

EXAMPLE? PROGRAM DOCUMENTATION

....C~IIJII PACKPIJRIQF
CM
CM DATE OF LAST CHANcEt in OET 7A
CM
C-L1.AM.GR&KER a R-* fARTWFI.fMW
CM

__Cf.FXR.ANJATIDN t THYS 13 APJJRaF PROrnRAm FOR LIRE BY CONFIGURATION
CF MANAGEMENT, THE PROGRAM MILL REQUEST A PACK NUMBER
EF rROM THF USER ANM PR~rF~Fn TO PURGF AL I MATA Pu E-q
CF NOT ACCESSED WITHIN THE PREVIOUS 7 DAYS,

CF OVERVIEW lPROGRAM PACKPLIQGEI
CE INTIALIZATION1
CF WHILE PACKPURGE NOT COMPLETE
CF no AFGYN
CF GETAREAINFOl

_______ TF PROCTYPr PC- MATA-ARFA
CF THEN BEGIN

-- M-E IFQtAL TFTFR NE , fOOSYST
CF THEN BEGIN
Cf IF LASTACCESS * SEVENF5AYS
CF THEN ELIMINAIEARFAI

_____ NDt

ENDI
_________END,

CI VARIABLES IPARLST IS THE PARAMETER LIST AND 91IFFER AREA FWMR
CI SOASAVE

FJLjST IS -THE PARAMETER LIST FOR THlE SYSTEIM
CI ELIMINATE ROUTINE

._S I. ---- Lk-A BLfS ARE GLOBAL____

Cl EXTENAL$ I N~ONE

Cl REMARKSjL 4Ef PROGRAM IS COMPILED AS A FORTRAN PROGRAM FOR
CI EASE OF 1,4O,
cl ~DUE TO THE INTERNAL OPERATION OF VULC-AtL THIS

CI PROGRAM MUST BE RUN AS *ACUTIL IN ORDER TO
CI UTILIZE THE SYSTEM ROLIT!NE SDASAVE. IN ODDER
CI TO EFFECT THIS THE PROGRAM SHOULD BE EXECUTED

S.LAP S~tTREAM FILE WHICH RJE!ACj UllT
ci TEMPP PACKPURGE TO ACUTILP EXECU~TES ACUTIL

_____________ AND UPON COPETJ~ OA-NAMES ACUTI TO
CI PACKPURGE, TEMP TO ACUTIL.
C! _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CI

~ ~ORA (' NTCPPACK 0 TO BE PURGEDO)
READC309O1) IPACK

WRITEC3.902) IPACK
T1ol ORAT(X, 13)
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STOP

OLTEST BLOK I
PARLST ALOA 24-
RLIST BLOK I

ARCNT A10K IM X A __________________________-

TAM PARLST+O
-TLO . -ARLS! ______________________________

BUY SOASAVE FIRST CALL TO VASAVE
.-- DATA I FUNCITN CnnF ?I) r.FT &I I ARUAR

507z DONE NO AREAS EXIT
TE? A RC NJ- -Nktf R0FARFA Al OCKS 'MLLLRNf 20 Wn -)/iOX _
8LtJ $TIME GET TODAYS DATE
S 0 SE -7 -- SHTRAeT 7 DAY%
TEM POATE INITIALIZE PURGE DATE

JMLOOJ..ELJ CTAPPA SFT K P YTRF TO ARFA BL OCK

sBOZ DONE NO MORE AREAS TO PROCESS
TMJ. A. l CH IL nL&-LLjEfR PROCRAM FT[F

SON MLOOP PROGRAM FILE GET NEXT AREA BLOCK
--- -B L J -- ALTE SI LM CHECK F LDA!AT L1!LIR

BNZ IMLOOP YES, GET NEXT AREA OILOCeK

RUL ACLESS CHECK LAST ACCESS
BVN "LOOP WITHIN 7 DAYS GET NEXT AREA BLOCK

*BLJ ELI- TO0JPNGf~~!~ ELI_-___ - ________

Ijllc MLOOP GET NEXT AREA BLOCK

GETAREA ROOTINE

_*POINTER,.

__* ~~SLIRTRACT -20- (ARE-! 0j%________ -- - -

IF NOT POSI1IVF DACALL ELSE MOVE POINTER TO K REGISTER & RETURN.
A -DA CALLL ______________________________

a CALLS SDASAVE.
ATRANS~fRS P FFER JOUNTJ2TO AECOIglINT.

P ETURNS TO MAINLINE IF NOTHING IN FUFFER I.E DONE.

* ~ ~ E.EREvENTEP§-GrTAPEA. __

GETAREA &Om -2Q~- MOVE POINTERTONEXT AREA DATAILN_-UFFER -

DAC ARCNT ADWRESS OF LOCATION TO ADD TO
PNP F)ACALL - PfUFrFER CMP ET PIRC Sl Gj EW_1__fUFFE
TMK ARCOT MOVE POINTER TO K REGISTER
BUC O0J RETURN TO MAINLINF

DhAL TLO PARLST GFT ADRESS OF PARAMETER LIST

BRJ 3DASAVE CALL SYSTEM ROUTINE

DATA 0 NOT THE FIRST CALL SO o~ HERE
RN? SDPRMBLEMS SENP ERROR MESSAGE
TEOM ARCNT MOVE BUFFER SIZE TO ARCNT

507- mUC-OJ ALL DONE RETURN WITH ZFR0 FLAG, SFT

BUC GYARCA GO SET POINTER
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* ELIMINATE ROUTINE

*MOVF3 ARFANAMF AND OLJALTFIFR FROM PUFFER TA tF[TMINATF PRAM LIT
* ELIMINATES FILE

ELIM TMD O0K GET APEANAME FROM BUFFER
Tom FLIST PUT IN PRAM LI ST I -
TMD at,( GET QUALIFIER FROM SUFFER

-- ~ ~ ~ ~ U IN ~li PL! PRAM LT4
BN7 $41 PROBLEM SEND ERROR MESSAGE
J.uc o' RETURN

I
*l
*/

* ACCESS ROUTINE -

GETS I.AS ACCESS DATE AND PURGE DA7E.
* SUBTRACTS PURGE DATE FROM ACCESS DATE.

ACCESS TME 170K - GET LAST ACCESS DATE- _____

TMA MT IME GET PURGE DATE
SAE SUBTRACT

#END
C

cl

C IHF FOLLOWING DISPLAYS ERROR MESSAGE FOR AOASAVE ERROR
C

40 WRZTic3,I1-0) -.-.-.-.---- ________ __

400 FORMAT( ERROR IN ADASAVE RnUTINE CONTACT PROGRAMMIER") - ____

C THE FOLLOwING DTSPLAYS ERROR VESSAGEFOP. iLIM ER OR ___

C
41 W PITE(3,'J10j)________________ _______

41" -FORMAWC -ERROR IN SECLIMINqATE ROUTINE CONJTACT PROGiRAMMERW)
c
C
C CO~mON EXIT LOGIC________________________
c so R---EwIND6 1o
r 15 PEAWO(1 SOO)VARIABLE LIST ____________

c 00 I'E(6f5o?!YAR1IA8LF LIST ______________________

CONFiDOCCUIDE.MAN u.
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EVAMPLEs SUBROUTINE DOCUMENTATION

SUBPOUTINE GTnATE(TEMP)

Cm TITLE :GTDATE

CM DATE OF LAST CHANGE, 8 NOV 78
Cm- __ _ I__ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

C M PROGRAMMER M.TAYLOR 4 J.CLAAR
__CM PFVTSTON 1 9 N_ TFAIIUF

.CF xPLANATION __jj__UR0TN rONVFRTS AN Al LWB.FLCt ±!iI'

CF __ -AODFOI10lIEL.A IF TO AlI owFnR tHFrK INr FOR

CF DELINQUIENT TASK REnUESTS. CROSS-OVER TO THE
CF %IFWT MQNTH ANn/nR YFAR TA TAKFN INTA ArrQUNT_

CF
CI-PARAIMETEI. . aA M 2.kLP~bA±NUMEfRI rlPUTIOUTPUT OF flATF
CI FORMAT I
C1.--___ _ _ - 8 47

Cr EXTERNALS I CALLEDBYMI
Cl I OCATED IN TRTSP4ATN
O4 ' P~mAKS --~DATES WILL NOT _5_CQ'ETD EODtE i

C DATA DEFINITION
INTEGER TEPPC3I .YfATE( 1Z.21
COMMON ,InATE/YDATE

C .. END DAT-A OnEJINTTON _____ ___ _____ ___________

C GET NUMERIC DATE FOR TEST IN CALLING ROUJTINE
- DO IQ Ix1,I2~ _____________ _______ ______

I'(~P2 t t(o) GO TO 20

wRITEC3,10vO) TEmP(2)
1000 FORmATC'O -MONTH GIVEN ('AW,' IS WRONG '1D ENDING SESSION')

CALL ExiT
c SET ALPHA MONTH TO NU'MERIC MONTH____________
20 TEmP(?)nI
__C AD IN 13 FOR TWO WEEK CHECK

TEMPCI )aTEMP(1 )+13
; HECK TO SEE IF IT 13 INTO ANOTHER MONTH_______
IFCTjtdP(1Y.LE.Y6ATECI-2)) GO TO 9999

C_____YESSUSTPAgT OUT FOR DAYS INTO NEW MONTH
TEMP_(I )TEMP(I)-YDATE(I#2)

c INCREMNT MONTH COUNTER
TEMP t?)mTEmP(2)#I

C -CHECK TO SEE IF INTO NEW YEAR

IrCTEw'P(_).LE,12) Go TO 9999
ADO PTO YEAR COPNTER (WILL NOT WORK FROM 1999 TO 2000)
TEmP(3)vuTEMPC3)+I

C___END OF DATE ROUTINE
9999 RETURN
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EXAMPLE1 LIBRARY SUBROUTINE nOCUWENTATON

.M TITLE t . I N

CMCM ENIR"__PO NT±'- 1 DEITN
CM
CM Lj ORARF NASj_ .... FP AT A
CM

-.CM DATE F LAST CHANG R MAY ?7
CM

CM

-__CF ELXPUNAITON. THE RUFFER STARTING AT IRUFF AND FOR NrHAR RYTFS LONC

CF IS SCANNED LOOKING FOR A VALID DATE ANn TIME IN ASCII.
CF THE nATE IS CONVERTED TO a RTNARY WnPn AND THE TTMF IS

CF CUNVERTED TO ANOTHER BINARY WORD, THE APPROPRIATE
_STATUS T RETURN!E THE DATE CAN SFE TT!ER IN INTERDAT

CF (EG. 24/01/77) OR CONVENTIONAL (24 JAN 77) OR JULIAN
.. .U_. Q.2,l- TTME TB IN NHiHjMSS AND IF NONE IS TSIVEN

CF THEN l1OO10 I ASSUMED.

_CF
CF OVERVIEw I SCAN THE BUFFER
CP _f__.j_:,_.FORM IS JULIAN

CONVERT THE DATE TO BINARY
CF -_ CONVERT THE TIME Tn RINARY
Cr RETURN

CF IF THE FORM IS D/MM/YY OR DO/MMM/YY

CF IF THE YEAR IS LEAP YEAR
. CF .. IF THE MONTH TSLATFR THAN FEA.

CF ADD I DAY TO TOTAL DAYS IN DATE
.CF .... _ _ONVERT DATE TO PINARY
CF CONVERT TIME TO BINARY
CF RETURN
CF

_ C. PpARAmETERS .NPUTI
CI IBUFF - BUFFER START ADDRESS WHERE THE DATE/
.c TIME IS LOCATED

CI NCHAR a LENGTH IN BYTES OF IBUFF 1 I FORMAT

CI
CI nUTPUTt
CI ..- IRIN * IBIN(1) IS NARY DATE
CI IBIN(2) IS BINARY TIME

CI ISTAT - STATUS: RANGE -6 - 01 I FORMAT
CI
CI EXTERNALS i CALLS FSCANi LOCATED IN SYSiUSER LIBRARY

CI
C! REMARKS I AFTER CALLING JULSYN& SUBROUTINE JULIAN MUST BE

Ct CALLED TO CONVERT THE RINARY DATA TO JULIAN

CI FURMATo LEAP YEAR CALCULATIONS WILL BE INCORRECT

-f-- REgINNY.NG WITH LEAP YEAR 1980.
__PROG JULBIN RB
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.......$*-4+ .......... .........-*4 ...... $** 99

S---UBROUT NE JULBIN(IBUFF,IBIN,NCHAR,YSrAT) 101

DIMENSION IMOH.THe12,.TTEXT,21.ITARLEf 2i.TRNe;i.TOFLIMf1I 104
C 105

-DAIAA- i1LJAL.FER IMAP IJAPR In Ifl
* #MA.Y #,'JLIN ',iJUL folAUG 01 107
*.I QS!P_'.'OT I.N V '.DEr In a

C 109
DATA TTA8L~in,xIO99,9fl, ~nA~iriti~2P3;1341 I.~ I sn

--DATA-tDECI'..11,TOLlN/'t If 112

DATA TrnrLTm /1/' 113

C FINDING OUT IN WHAT FORM TH4E PUFFER IS IN 115

CALL FSCANCISCINIT',NCHAR,IBUFF) 117
-- CALL_ ICAN~('DLI4'l.1IYI!.IRFGiA) I II-

CALL FSCAN('CTOISP' ,XrISP) 119
CALL SCAN-fL-X!ilTEw,LENTH 120

r. 121
ffi IF THE FORM IS IN JLILTAN( YRDAY) GO TO 7o 12
C 123

(L~!.E~~ GO TO .712

125
C OI S NOW, SE IN DAY MONTH YR 2

C 02 DEC 75 127
C 02/12/~7s 128
CALL FSCAN(ISTDISPI..IDISP) 129

- .CALL F ________________

IFCIVAY *GE, 32 ODR. IDAY .LE. 0) GO TO 990 131

C IF THE FORM IS IN OM/MM/YY (02/12/75) 133

CALL FSCANCI'GTDISPI,IDISP) 135
CALL FSCAN(SNU 'MAERSI IONoNNUM rLENGTH) ___________

IF(IMCJN LTo 0) dd TO 2 137
IF( IMON .EQ, 0 ,OR,_ PON GT. 2) Go TO 9ql 138
ITEXTei)- a -imONTH (IMON) 139
GO TO 310

C 1411

C IF -THEFORm IS OD MMmYY (,j2 DEC 75) 1 ill--_
C 1!13

2 .- C AL L F S C AN ( IS TD 14P I1, !DISP ) __ _ _ _ _ _ _ _ _ _ _ _ _ _ I au
CALL--OSCiN(TfEiT,ITE)(TLFNGTH) Iu5
IFCLENGTM NPE. 3) Gfl TO 991 146

3 CALL FSCAN('NUMRER',IYRNNULEIGTH) 147
IFCIYR ..GT. 99 _,R. IYP__,LT. 0 )GO TO.992 146
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___aTLINGIf IEA&AS1 LF&P YFAP 1

ILEAP a 4*J15
1.FLJYE.F.-.-1AP1' GO TO 16

5 CONTINUE 155

C NONoLEAP YEAR CALCULATIONS 157

-j!X!ITFXTC1) .EQ. IMONTHI)~ Gg TO P0 1060
to CONTINUE

20 NDAYS x 7TABLE!I2 + JDAY 163

IRIN~l) 2 ZYR * NDAYS 165
co0 To so I A6

CN 1674
c 169

IFUITEXT(1) E*EG IMONTH(I)) GO TO S0 171
40 CONTINUE_ 172

5 !IA Z!A ID!GO TO 991 173

NnAYS v I'TAPLEMI + ZDAY 115

IRIN(fin -Y4 + NDAYS17
GjO TO080 11L.

C __IF TME DA4TE XS IN JLIAN. FORMAT(YR.DAY) ______

C18
7T0 _._CALLFSCAN(_fTn1SE'.1j SP) lei

cALFiCAWi(%'TCHAR1,IDEC)16
CAL.L FSCANVIJU'4ACe.I~yRNNUt,LEGTH) I 4

- -IF(IYR *GT.,99 GOP. IYR *LT. 0) GO TO 992 185
CALL FSCAN('NUM8ER,OAY,NNUM,LENGTH) le
I P( -OAY GT. GO66 .0 DAY GO,. 0) Go TO 1490 -167
JSJIN(I) U YR * (20*16) + IDAY 188

C I R9
C_ IC1KING UP THEr TIME CWRIMIMISEC) 19..L

C 191
80 CALL FS4NJS _______________ O

CALL FSCAN('NUMBERi,IHRNNUM,LENGTI4) 103
IFC !p ,LT 0 OR, 9.67.T 241 GO TO 99319
CALL FrSCA0J(T'NUmR$ER'MI N, NNUM,LENGTH)15
IF(mIN ALT. 0 '.DR. 14 GT7. 60) GO TO 994 1O
CALL FSCAN ( NUMBER'DZSEC iNNIJeLENGTH) 1Q
IPCSEC-.LT, 0 GO' ISEC GT,. 60) GO TO 995

CONFDOCOUIDE."AN .....
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16 1 N(2) u 36000 0INR+ 600 *MIN + 10 OISE:C 199

RE TURN 201
-C. 2nP
c DEFAULT OF NOON FOR THE TIME 203

c 204
90 IBIN(2) a 36000.12 205

_.-_JIAT a0 pod
RETURN 207

C ___ 200
C ERRORS IN BUFFER PASSED 209

c 21n
C INVALID DAY a 1211

C IN VALID-M-NUH * 2212
C INVALID YEAR w 3 2t3
C INVLAJ HR .4 214~
C INVALID MIN a-5 215

c TNVAI O SFr -6 21 6
C 217

-- 9- ISIAT * 21AS
RETURN 219

991I$TATj -2 g20
RETURN 221

992 ISTAT m3- 2;2
RETURN 223

-9 93- IF I HR Q21 GO TO 9024
ISTAT a *'4 225

____ETIRN 2;)b
V94I rSTAT a -S 227

RE TURN 2>8
995 ISTAT x -6 229

__ R___ETURN ___________________________S
END 231
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USER'S GUIDE PROCEDURES

1, PURPOSE

Give a @*eeal dqUe~f0t1@M @i the PP09POM BtatinG Its PUP0eao amd

sequemc in

3. OUTPUT -

Describe the outout ineludiric format# content, amd OutPut media,

4, OPERATING PROCEnURES

List the at** by teo Procedures rouired too

1. Imfiste too orograme

2. Maintain oropetiong

3. Topmjnste am~d restart the orogram,

5. RESTRICTIONS

-DeiCefbe gtny liMtatleng such as site of imaut, computer Drocessor

umgeoL system smtLa~9reurJO. etc.

b. APLICABLE ERRUR mESSAGES

jf~t8 etrr*P 0.1580. which may be displayed due to Impope~cr impute
file gernepatlon *ear* @ee

CONVIDCU!DEI4AN oein.14
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4-PI A3SEMBLER USERSO GUIDE

-I- .PIREfILF-

The malOr ObleetiVe of the 4wPT Assembler rpwrite poaleet is to

allow complete orocesging of 4-PI p-ograms at SMALCO At this time,

accepts an ordinary l-P! Assembler Input file and creates from It a
.ynt &x lid iting of the input. for Phmoloto
dOcumentation Oi the use of the assemblerp reer to the IBM CP-2
and 4-PT manialft-

o-- INPUT-

...... btl..se' eP i-ceoto tho e~mp 2wott pm tk. naeg a Assamklse w4th
the followimn *xcotioalsi

19 The JCL cards are not needed end are Ignored if found In the

.. ..teUPlataoc seaJsi INCLUDE eard must panta4n am Intsaeja.t&
filename. t.f.ult& are set to the user volume and no extension,
The included file must be npeeent On the Tntepara svetem and
Tll member name Cards must be deleted from the date sets.

" OUTU

The Ou t 0ut consists Of the assembly listing Including error messaQes,
war inn messagest ePeor Summary# input file deSer4otiony cress Pee

ference dietionaryo external symbol dictiOnary, special remarks

- cardsL ~LQ~t1JA
. 11 OPERATING PR__ ___U__

4.1 Initial Premratien Procedur9e

j~fFo~s~~ fksi~bj0o r the fifrSt timev It Is mteslarv
to oreoare the input files. It is assumed that the main Inout
module Is already located on am !nterd ta di e pck . HO , r
since o-t of the EasLK$ eside as date sets in libraries at Og1en ,
the user must retrieve these data sets fop use on the Interdata.

A seperete file is needed for each EXBLK, and the member name
card d8MSugt~b.deletsde T tes files may be given any Int|"raLta
filename. If minimal text editing of files as degired.
the above files should be named using the user vOlues,
the name from the INCLUDE card, and mo extension. If thes
defaults are not used# the user must modify any INCLUDE card in
the source file to indicete the new filename.
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4,2 OPERATION

The 4-PI Assembler is a fon-imteretive task. It is called by

ASMPI file'tam.1 *

*

where

filemameZ is the user's Output f4le

Options for the output file are:

I@ filename - output goes to the specified file
2__ 0 * OutD Ut is displayed oa t he RT rroam
3, C a Output goes to a mull device
a, blank - output can$ to the user'. mffaglit list 441V

... f Cs kSi tL Is displayed on the rRT aree J.A fJaLiJ..

END OF TASk 2 Assembled with wo lnng& onlY
.END OF TASK I Assembled with errors

and am INCLUDE module With commentsl

SoURCE
/R1i6GNSJ0 ('A$54,9#10,MEC)p 'OPP'# CLASSIE
//SYIISCRSYSIN DD *

//P S S IC R nfl * ___ _______

ASSEM A,NSSG

The above erls, all JCL amd the ASSEm card are treated as

cOme ets and are ignored,

ENTRY _
V Y

EXIRN VSHTFT
GAM... L ._EXBL_K___

INCLUDE GAMROL

Module GAMBOL must have been brought back from Ogren, separated
i.toits 0-_ file, a._a jpeid on the Useris .4 ._ - . .T __e. .

filememe must have blenks In the ewtensiom,

FCDQ ;SSH I

* TINCLUnE FAO|1gJB16.SPC/G

CONFIDOCGUDE.MAN 16
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Hodule T0916 has been~ fully d*ecrbed as resIiing on disc FSoI

USING NLOCAL2,1

includ~e Modujlar All member n~ame cards must be deleted~ whom"
-_ - S t I-t bg In 2.cJl " -

- _L.AS7XP; MRSH I

- -OO v i4m to IAPo m cc la mou t"_JUy.&N.SGNr! is t%1
mi mutes.

- R~fE5ItrjTP N S_______________________

* -~ ~___ is

-- ~~-The Mcgjrr__ucumePp Of MACRO'mploeLqD

3.The maximpum number of included1 filys It_9.

_._.__ERRR mESSAG.ES____ -- -______ - ---

A~te3fP~P aeImdigAStd kvt~e ss qblr. T7e f t ig
*lovs bad ifle 1/0 to the CRT sceen* givino the il~e i'mVelVe0 anj

-- the 1'0 status. This tvp. Includes enpro s'JeS as assipmneet erpors
for. the Input or outoyt file, The second tyPe o'f opper is for. svntax

__ePrOPO and bWeen'nQie TP-eSe Pi ttj qj itoAt Ott ut It~ ad
appears beginna In~ column 2f as followng

* ARIN * 4 COLUMN 4 NOT BLANK

t* ERROR -0 3 MIILTIPLY DEFINED LAREL_____

______ ! Pi~ g~np an!d _________p________I_

to SPORT INSTR DOESN'T FOLLOW A SKIP, COMPARE OR MODT Y STDRAjj___
2, .VNG INSTRUCTION GENERATED IN EX8LK
3. SHORT INSTRUCTION GENERATED ___________

4. CMLUMN 9 NOT BLANK
5. SM!PT VALUE T-!O LARGE - MAS SEN SET TO MA TIUM -

~.Ei4'Q~ OR EXTAN DEFINED BUT~ NOT usvr

CONFtDPCGUTDE.MAN *.v17
1~84

.... ......



1. ILLEGAL OPCODE

2.___LLEAL"A2_EL IN LOCATION FIELD
3, MULTIPLY DEFINED LABEL

4. LAnFL TARLF I rmTT FXrFF)FD

5, ILLEGAL CHARACTER IN COLUMN 15

- , --h--LLEGAL L AVi T N VA PT hAt F FpTI n
7, UNDEFINED LABEL USED

-.. MjUI,-N..f DE.I ABEL LUIED
9, UNDEFINED SET OR EOU LABEL
10. IILF AL NUNFRIC SPEEFTTAT1ON

11. INVALID SHIFT VALUE

13. INVALID HEX MASK

. _ ILLEGAL VARIABLE FTFLD FORMAT

15, ILLEGAL MACRO NAME SPECIFIED
146 MArRO NFSTTN. EXFEFnS 1 LFVFls

17. MORE THAN 10 PARAMETERS USED
J5EI8 Y~A L D_I Q A ARGUMENT

19, MACRO TABLE LIMIT EXCEEDEDO_. t RO? _ i -_EXBL!(-_ ' 5-T___ER -BffOR FrVT gL _£
o
D _

21. INVALID IFF OR IFT INSTRUCTION

22, INVALID GO TO OPERAND

2S. IBLK OR EXBLIK DEFINIT ION EXCEEDED MXXIOWKJ SIZE
?,DCOR RCT ! k!A TRUNCATED ________ __- ___

25. ILLEGAL COMBINATION OF INRLK, EXBLK

CON F6D06tuIDjE.MAN ..--
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FEASIBILITY STUDY PROCEDURES

Deffie4ho ohs &minting oermo

~r~f~NT MPtP#4FNTATTOK,

IDgepfbe what Is eurr'tl available to 9hal9il th~e Iprohlem

I tak~ta~ solutions- rap AebI Af~utinn, 4icude~ e ~JIf kAJ5w4

2) what - -it __ -dlfl ksys Big **q. CAM& I PA unrn.

What~ ttAe tjLw qkpifqiCAt 4 rm wil I ha

.AJ The mpLfot in man h~oursem nd machine hours.

4 A_Er 0 mfYEDAT Y ON S

?matWhMc 5-0 1uJft o Lt-tLIf as f b 10,

l jNFWOCGUIDE.
9'AN mov-



-w--Y-- -%7_

ICOPY? Feasibility Study

I. Problem-- - --__

___TCOPY? Under MYR03 will nt "Pfte*a ti'k hee,4.P file on tnOQp rpE&t.4
under MTRQZ*

2. current 1meertati*M

when acessima taoes created under mTPO?t TCQPy2 must be implemented

i-MhoAU*@r must U.P? the AQV Pnmmand tn nosit4an thp
tave at the correc t fle .

3. Snlutiombs

1) Modify TCOFy2 to famore the account mui.ber field irM the header

______ lf A Thy nrehlom wA2 ,iffrUAMPI With the .trio4rAl ft r e ± .

.ho sugoested that the chance could h*e easily Imoefflented. The
geme, PeIu3e r wou L te- obI ak~ tJ 0da1iaOra
fle IMM the tPOc and than Proceed With 8 PEAD Comm~and. The time
cost wil-P3 ma he) oj.r-amd 20 mafpdnahm jg

2t--~fthcurpe't fmilreenttion -Ibis reguiras t-me Uapr toirs
use the I~JfEw command to digolay a lis- 04 all We%~ on the tsoe)
t he cOvn v t he_ numhert of fi -Iek- I no -Yd in -o"- "ne r -atdgOto
lileso an-d use the AOV cowmmanvir to advance tho t-,over -u'mbep of
fi .aIk t h enma it C-! t a O E A DE~noe Q m_ q--?g 0 t

3) ecomperdations

JO Is fecom~rended that TCOP'Y2 be mo0-iffed. This mtodlf4cstion will

mtake teve file scn'u4sion lesscoou ,- e'r

~Cr''g~. U' -



PREDICTIVE SOFTWARE COST MODEL

PERSONNEL DESCRIPTION DATE. 28 Sept 1979

DESCRIPTION OF SKILL LEVEL AND TYPE IAF/CS/CONT) OF PERSONNEL MAINTAINING THIS PACKAGE

Below is the official position description for a GS-12 Electronic Engineer
(Computer Systems). This description outlines the basic requirements of the work
to be done, whether performed by Civil Service or contractor personnel.

I. INTRODUCTION

See functional statement filed in Official Position Description folder and the
Sacramento ALC Organization Directory charts. Incumbent of this position serves as
an Avionics System Engineer responsible for accomplishing software and systems
engineering projects/tasks for avionics embedded computer systems, their resident
Operational Flight Programs (OFPs) and their support systems for the F-ll1 and other
Sacrame_.o ALC prime air raft systems.

ii. DUTIES AND RESPONSIBILITIES

1. Develops, coordinates and carries through to completion blocks of work of
large scope containing many phases of which two or more phases each contain several
complex features. Plans and conducts research, development, or other work for which
precedent data, criteria, methods or techniques are significantly inadequate, are
controversial, or contain critical gaps. Develops or originates completely new
features, in addition to improving, extending, or validating currently known pre-
cedents, data, methods or techniques. In accomplishing the above incumbent is
responsible for the development of modifications and changes to complex aircraft
digital avionics systems, their Operational Flight Programs (OFPs), and laboratory
support systems (e.g., the Sacramento ALC F-ll Avionics Integration Support Facility
(AISF)) In addition, incumbent is responsible for the investigation, analysis,
evaluation and reporting on avionics system performance, problems and new requirements

2. Develops and carries through to completion complex changes to the OFPs.
Uses the F-111 AISF to analyze and evaluate OFP requirements in order to develop
optimum implementation. Investigates potential solutions to system problems/change
requirements considering tradeoff analyses involving implementation costs, algorithm
developments, timing requirements, memory size, hardware/software integration

requirements, support equipment, personitel capabilities and limitations, data package
development and overall magnitude of the effort; and translates these change require-
ments into engi ering specifications and tasks. Designs the change mechanization
and integration; develops the programming code; and debugs, tests and documents the

results. At all times assures aircraft system integrity and compatibility; and meetsresource allocations, performance criteria, cost and schedule.

3. Establishes formal test requirements for CFPs; develops and implements test
plans; conducts detailed tests using the full capabilities of the F-ll AISF and
instrumented flight test aircraft; and analyzes, evaluates and reports test results.

4. Serves as project engineer for the design and development of changes and
modifications to the AISF hardware/software resources and other avionics support
systems. Provides system engineering support and assures compatibility with the
aircraft avionics, digital computer complexes and OFPs. Establishes change require-
ments directly with the AISF and avionics support systems users. Prepares change
specifications and plans and s.hedules the complete development and implementation.

5. Conducts studies and evaluations of systems in acquisition and determines
support requirements. Performs 2612 studies, prepares Computer Resources Integrated
Support Plans (CRISPs) and parti:ipates as a member of Computer Resources Working
Groups (CRWGs).
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

1 6. Prepares contractual engineering proposals and associated specifications
and work orders.

7. Monitors and maintains close liaison between contractor and Air Force
activities associated with the engineering support of digital avionics, embedded
computer systems and OFPs for Sacramento ALC prime aircraft systems.

8. Reviews, evaluates and advises on the effectiveness, technical adequacy
and suitability of work and proposals of others related to digital avionics and
OFP support. Evalutes more complex vendor proposed modifications for requirements,
feasibility, completeness, accuracy, cost, and operational and logistics impact.

9. Consults, coordinates and attends conferences with other service
activities and higher headquarters on matters pertaining to avionics OFT develop-

fment and support. Makes recommendations to higher authority for changes to
policies and practices, based on knowledge, experience, engineering studies,
observations, and reports received from service activites, and defends Sacramento
~ALC 's findings and recommendations. Travels to contractor or other government
facilities to review engineering data and render opinions and decisions which are
normally unreviewed; maintains liaison with other government activities and con-
tractors in order to exchange engineering data and to maintain a current knowledge
of the state-of-the-art.

10. Independently determines logical approach to solutions of major associated
avionics OFT development and support problems. Carefully weighs the advantages of
increased systems reliability, maintainability, etc., against time, cost, com-
patibility, and safety of flight. Makes and evaluates proposed changes to the
system software on the basis of established hardware/software interfaces.

IEstablishes supporting projects with other engineering personnel and directs the
integration of auxiliary projects toward the ultimate objective. Scope of project
effort is broad in that all projects consider, as applicable, the mission of the
aircraft; functions of associated avionics systems (weapon delivery, navigation,
reconnaissance, radar, instrumentation, etc.); communication/interface requirements;
flight test; computer program documentation and configuration control; and vali-
dation/verification of the software. Applied research, special investigations,
statistical analysis, etc., are a normal part of the incumbent's effort in accom-
plishing his duties and responsibilities.

III. CONTROLS OVER WORK

Incumbent is under the supervision of the Section Chief and receives technical
direction from the functional group engineers and other senior engineers who give
assignments in terms of broad, general objectives and relative priority of work.
Extent and limits of assignments are mutually discussed. Incumbent works with
considerable freedom from technical control in selecting and establishing the
proper methods for attacking and resolving complex features and otherwise carrying
assignments through to completion. Controversial policy questions are resolved by
joint consideration with the supervisor and functional group engineer. Completed
work is reviewed for adequacy in terms of broad objectives of the work and for
compliance with Air Force policies and regulations. Decisions and recommendations
based upon application of standard engineering practices are rarely changed by
higher authority, except for reasons of policy, public relations, or badgetary
consideration.

289



PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

IV. OTHER SIGNIFICANT FACTS

1. Fields of Engineering: Electronic - 55%, Computer Science - 30%
Aerospace - 15%

2. In addition to an extensive academic and professional knowledge of
scientific and engineering principles, it will be necessary for the incumbent to
possess a special faculty to do successful applied research and establish authori-
tative criteria based on sound engineering principles used within this section by
joint consideration with other engineers. At most times, the incumbent will be
responsible for several projects requiring difficult and advanced engineering work
of a high degree of originality, therefore incumbent must have a thorough and
detailed knowledge of avionics digital systems, (e.g., inertial navigation systems,
fire control radars, stores management systems; digital controls and displays,
etc.); aircraft embedded computer systems; real-time operational flight software;
laboratory support systems to include real-time simulation systems, host computer
systems and avionics system hot mock-ups; software configuration management;
software documentation; OFP testing, evaluation, verification and validation; and
aircraft performance and operation, specifically in the areas of navigation and
weapon delivery. Must be experienced and knowledgeable in real-time programming,
mathematical modeling, computer architecture and programming languages.

3. Incumbent must possess a high degree of professional judgment, skill,
initiative, planning and leadership ability. Also must possess ability to maintain
effective personal work relationships at all levels and to justify and sell his own
professional viewpoints in conferences, engineering reviews and with fairly large
groups wherein conflicting points of view are represented. Requires an intimate
knowledge of functions, organizational structure, jurisdictional responsibilities,
etc., of USAF and elements thereof.

4. The incumbent of this position must be capable and willing to perform TDY
travel in accordance with the Joint Travel Regulation.

5. Supports and takes affirmative actions in furtherance of Equal Employment
Opportunity in all aspects of personnel actions, with special emphasis on Upward
Mobility and other special programs.

6. Position requires a security clearance of Secret.

7. Performs other related duties as required.

8. Subject to call during off-duty hours.

9. All personnel will share in the responsibility for a sound industrial
safety program. Incumbent is required to comply with all applicable safety
directives. Unsafe conditions are to be promptly reported to the immediate
supervisor.
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES DATE: 28 Sept 1979
BUILDINGS:

10,800 ft. 2of standard computer-type facilities.
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES (Cont) DATE: 28 Sept 197
COMPUTER FACILITIES (Type. Quantity, Application, Cost & Usage)

The basic equipment in the F/FB-Ill Avionics Integration Support Facility
is as follows:

Cost
EquipMent$ million)

Dynamic Simulation System (Harris) 12.0
System and Software Engineering

Flight Test Data Reduction (PDP) 1.5

Off-line Computer Support (Interdata) 2.0

Integration Test Equipment @ 1.7x3 5.1 (replacement
Original cost - $800K each cost)

Subsystem Testers (11) 3.5 (replacement
cost)

Avionics (loaned out of spare assets) 12.9

F-lllF/Pavetack Dynamic Simulation 2.6
39.6

To be added:

F-111A/E Hardware 1.6

41.2

Vendor support on the Harris, Interdata and PDP computers costs $308K/year
plus $126K/year for expendables and prototype hardware (split 50/50).

The Avionics Integration Support Facility is diagrammed on page D-59.
Specific equipment within the Harris/4, which contains the simulation software,
is shown on page D-60.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - COMPUTER FACILITIES DATE: 28 Sept 197

Is s poa ro~ t

U .hyJs1 Openigrationa I oo-£.inach jTet o

a-1 Arol ionpics tration Supr Facilityrwar'
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - COMPUTER FACILITIES DATE: 28 Sevt 1979

Harris/4 System

(Dynamic Simulator)

2 test stations

2 ADAGE (large display screen on test station)

6 processors - 80K each

2 SAS (Simulation and Switching) Interface between Harris & test station

6 CMACs (Computer Monitor and Control) Interface between 4pi computer

and Harris

1 card reader

1 card punch

2 paper tape readers

8 mag tape drives

1 CDC line printer

2 Versatic printer/plotters

11 CRT

2 teletypes

6 10 mb disc drives

1 40 mb disc drives

2 300 mb disc drives

1 paper tape punch
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - COMPUTER FACILITIES DATE: 28 Sept 197

TYPICAL UTILIZATION OF HARRIS COMPUTER WEEK OF 23-27 July 1979

Time: Mon Tue Wed Thu Fri Sat Sun

0000

0100

0200

0300

0400

0500

0600

070 U

0800 Harris Harris Harris
(Maint)

0900 IV &V IV & V

1000 GD IV &V

1100 IV & v

1200

1300 IV V F

1400 CD
(Modif &

1500 Upgrade) F

1600

1700 MMECS GD F GD
(Backup,

1800 Archive," etc.)
1900 __.__

2000

2100

2200

2300

2400
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - SUPPORT SOFTWARE DATE: 28 Sept 1979

ESTTMATED
COMPUTER SOFTWARE FUNCTION SOURCE LINES

HARRIS SYSTEM 292.953

UTILITY 34,494

RJE 7,410

PLOTTER 7,580

OFP 4.000

ADAGE t., 714

SAS 2,888

SIMULATOR 11,706

CMAC 1.3,674

387. 419

Pages D-63 through D-71 provide a detailed listing of the relevant
Harris software.
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PREDiKTIVE SOFTWARE COST MODEL

CONTINUATION SHEE' DATE: 28 Sept 397"

.... HARRIS -FIFB.

SYSTEM SOFTWARE

EST
$ UPo MAINT SO1)UR C E

:1 NAME PLIER RES LINES DESCRIPTION

::;z;.;P ' k ;00 NNOWN-
4:UTIL w ' IH,/k * 2240. ACCOUNTING UTILITY

i* IH/w * 280. REAL TIME PROGRAM TO ACCUmULATE NUMBER OF
k. IN,/ * SECTORS USED BY EACH USER

SASLyR 0. lw/Im * 4060. BASIC LIBRARY
*F ' *IH/H , 120. INITIATES PROGRAM VtCGOFV TO PUT PRITFROFF LINE . . . ...

:H'JON -IN :IN . I NITIATES PROGRAM VIC4oNiV TO PUT PRINTER
a ON LINE

:06OL , H :H/'I * LJBo* COBOL COPPILER
)ATAPO0O H w4/I .4 1400. PROCESSES DATa AREAS USED ey FORTRAN COMPILER
)SMcwECK H ,4 ,H/" So. vERIFIES INTERNAL LOGIC INTEGRITY OF TNE DISC

*0~A 1 7ZS8V FORTRAN4 COMPILER
'ENCLIS * ' *H/I , 300. GENERATES COBOL LIBRARY
IFTRAN * GEN/.GR/10 , 1918. IFTRhN COMPILER

RES
ISUTIL H M /I 4 0. INDEXED SEQUENTIAL UTILITY PRIMARILY USED FOR

* * COBOL
JOBCNTRL . ._:k/j

H  
2 0350. INTERACTIVE USERINTERFACE TO VULCAN

.FETO. 1860. LIBRARY FILE EDITOR
;SUTI. * 4 14t. SORT/MERGE UTILITY
) COBOL M. *4N/IN a 060, ANCILLARY PROGRAM USED BY *COBOL
3RINTF m m */IH 3 80. PROVIDES OCTAL OR ASCII DUMP OF SELECTEP

* . RECORDS OF A FILE
_w4 H/IH N /lA * HARRIS SUPPLIED SYSTEM PATCH

SAMIA0 4 IN ,IN 1 00. CHECKS A DISC FOR UNUSED AMND SHARED SECTORS-
SAUT[ST •IN ,1w , 0. EXERCISE$ SCIENTIFIC ARITHMETIC UNIT (SAU3 AND

* , *• ABORTS ON ERROR

rAPESORT * '4 '/tIH N/A : SORTS RECORDS ON TAPES
rEST IN .:4 16. EXERCISES MULTIPLLICATION FUNCTION OF SAU
tLAEL _ __ __,H/ ,4 1620 TAPE LABEL PROGRAM
IIACPYIYV N MtIJH * 120. ACCOUNTING RECORD COPY PROGRAM
' :ACSMsV , M o'/IH 260. ANCILLARY ACCOUNTING UTILITY
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

41ASCTIV • H oM/IH 2 200. ACCOUNTING SECTOR READ/NITE SERVICE
--AITLIV - . .-1I ..4 120. ANCILLARY ACCOUNTING UTILITY
,IBFNH2V H ONH/IH 160. BLOCKED DISC AREA HANDLER/EXTENSION
iIBLAH:V H *NA/14 0 1200, BLOCKED DISC AREA HANDLER
OlC4OFIV H *IH * 120. DISCONNECTS LINE PRINTER AND CARD READER
fIC NV M •I 100. CONNECTS LINE PRINTER AND CARD READER
4iCBA$1V * H *H/H a 140. BINARY CODED DECIMAL TO ASCII CONVERSION

_- 260. _EBCDIC TO ASCII CONVERSION. -..... ..
iCPoNIV • H *H/IH $ 600. CARD PUNCH HANDLER
fICP9SlV , N ."/IN a 600. CONTROL POINT QUEUE SWITCHER PROGRAM
41CRDH;V M N *H/IM 0 00, CARD READER HANDLER
/ICRPNIV N *N /•IH a IS. CARD PUNCH HANDLER
ISCRTNIV N M14/IN 1860, HARRIS CRY HANDLER

--tI - H__ ..... / 240. POST MORTEM..DUNP GENERATOR__
IIDUMPERV M *H/IH * 900, REAL TIME PORTION OF DUMP PROGRAM
12EK73iv IN 14 , 00.
1IGENS!V , H *H/IH a 1600. SYSTEM GENERATION MONITOR PROGRAM
I:HEADIV * H ,1/IH , 340, LINE PRINTER HEADER PAGE GENERATOR
IsIDACIV , H *H/IH • 2200, DIRECT MEMORY ACCESS CONTROL PROCESSOR SUPPORT

... ... . . ... . , MODULE .

IEXaV . 14 *HiIH * 80. INTERRUPT EXECUTIVE SERVICE
/lITSPgV H ,N/IM * 320. INTERACTIVE TERMINAL SPOOLER PROGRAM
IILPOHIV M / HIIN 7 ?60. UNIVERSAL LINE PRINTER HANDLER
l$LPIHV H * ,H*IM 1060, UNIVERSAL LINE PRINTER HANDLER
lILP2HjV •HK HNIN 960, VERSATEC LINE PRINTER HANDLER

-iLP34IV .M,/IM _ 640. --ASYNCHROHOUS LINE PRINTER HANDLER .
IL14 , Cs *Im * 420. MODIFIED LINE PRINTER HANDLER FOR GO HEADER

* , PAGE
ilNEmDlV *IN :IN • 12000 CHECKS OUT C PROCESSOR
DIMESGIV M 1 .H/IH * 680, MESSAGE (SEND RECEIVE) SERVICE
#sOLAYVV, H •H/I

N  
96o. OVERLAY SERVICE2IOC! * 1... ,H/IH ____660. OPERATOR COMMUNICATIONS COMMANDINTERPRETER.

IIOPCIsV H 4/14 , 600, OPERATOR COMMUNICATION SEGMENTS . EACH
P a PROCESSES ONE OR MORE OPCOM COMMANDS

',OPC21V " : .1/I0 b 00 ' S

1,OPC3$V N M *H/IH g aoo.
,OPC41V M a ,I/N 620. a a

1IOPC61V , 1 ,/Hil 620. N-"

'JOPc7pV H ,H/IM , 340.
lIOPCqIV . M *H/IH 7 60 , S P

lOPtilV * H *4/I _720. ---- a

'IOPCCIV H OHfNl 7 80.
'IOPCOIV • N •N/IN * 750, , S

'IOPCXOV N 1 •H/Im , 300. a

IOPCZjV H ,M/IM 140,
IP-PHIV IN .114 14S9,HANDLER FOR HARRIS END OF INTEROATA-HARRIS LINK

IN IGo _ ! IH . 200. NONaRESIDENT HANDLER THAT PUTS OUTGO HEADER
IPTPHIV M .H/IN 700. PAPER TAPE PUNCH HANDLER
IPTRHV M M14/IM * 360. PAPER TAPE READER HANDLER

MR ,/IN 4 60. DISC DIRECTORY REHASH SERVICE
,IRSCIIV , N H/I " 460, RESOURCE ALLOCATION SERVICE w PART 2
IRSEXV H ,H/IP S20. RESOURCE DEALLOCATION SERVICE
jRSRCgV * 1H AHhIN _1120. RESOURCE ALLOCATION SERVICE
'IRTtXEv N * . - S0. REAL TIME EXECUTIVE PROGRAM (USED FOR

, TIMER SCHEDULING)
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PREDICTIVE SOFTWARE COSt MOEL

CONTINUATION SHEET DATE: 28 Sept 1979

IRTPNIV •H .M/IH 600, REAL TIME PERIPHERAL HANDLER
-I A1y.1...2./IN- Z ,. izzo, FORMAT SCANNER SERVICE]
ISERVIV •H *H/IN 1580, BACKGROUND SERVICES
ISRv21v , H "/IH 340, BACKGROUND SERVICES
ISYlSpV M H 4N/IH * 640, SYSTEM INITIALIZATION PAASES
ISYII;V*, H •H/I" • T40, SYSTEM INITIALIZATION PHASES
IsYSY pV * H *H/JH * 920, SYSTEM INITIALIZATION PHASES

__iSYI3Y.._ . /I __0i 0._SYSTEM INITIALIZATION PHASES . . ..
,sYlsiV • N *H/IM 1140, SYSTEM INITIALIZATION PHASES
ITENIV *H N /I 340, PHASE 2 OF VITENSiV
ITENSIV M H IM 00, 5 SECOND SYSTEM CHECK PROGRAM
ITLMHiV * H •M/IH 1960, TAPE LABELING SERVICE
IyLHm2V " H .H/IH 2380. TAPE LABELING SERVICE

-jI 15jH . *MJ4 - TBA.SO TAPELABELING SERVICE---------. ...
ITOADIV 4 H N/IH * 1000, REAL TIME SERVICES
sTRAP#V N H ,H/IH 6 420, VULCAN EXECUTIVE TRAP SERVICE ROUTINE
ITTYMHV w H *H/H * 1760, TELETYPE HANDLER
,UPRGIV * H OH/I 200. USER NUMBER DISC AREA PURGE PROGRAM
IUPUSIV " H 1H/4 150. UPDATE USER ACCOUNTING SERVICE

.,.USER*Y. H . M/I._ _S80,. USE! NUmBELOOK UP SERVICE -
IUSRCV N H M/IH 200, DISC SPACE DEALLOCATION SERVICE
M5E

N  
,H 'H/IM , 900, ASSEMBLY LANGUAGE PROCESSOR

BASIC M H ,.I 4 20. BASIC PROCESSOR
ILCANOO I IH *IM I 16990, DISC COPY OF RESIDENT VULCAN THAT 1S PUT INTO

* MEMORY
ULCANIZ... ..H 0 CREATES LOAD MODULES . . .
'REF H OH/I a 2060. CROSS REFERENCE PROCESSOR
.I:ERY H OH/p4 12qe0o. HARRIS SYSTEM LIBRARY
aCASSIV H *H/IM 1620. CASSETTE HANDLER

'ORP • IH *IH * 10. EXERCISES EXPONENTIATION FUNCTION IN SA!
IETCIV *IN HN 1 210, NON-RESIDENT HANDLER FOR OBTAINING CONTENTS

_ - . . .. O .._ N MEMORY.SYSTEM IOD..AND DAY OF THE .EEF .. ...
IUADRSV I IH *IH I 100, ABSOLUTE DISC READS FOR USER ROUTINES
IPMD * M ,H/IM 1980. POST MORTEM DUMP

TOTAL . . ,2'2953,

HARRIS F/FB

UTILITY SOFTWARE

-.. . . .. . . . [ T ........ . .. .. ... .. .. .. . .. .
Sup. MAINT SOURCE

:1 NAME PLIER RES LINES DESCRIPTION

N .IH IN * 103 CONVERTS NUMPER TO/FROM INTEGER, OCTAL, HEY,

-- - - ...... . . . ASCII .AND TA3SCI __
elm 0 SISI FLOATING POINT CALCULATOR

OPYTAPE I IM H & 200, COPIES ONE HAG TAPE TO ANOTHER
C I H ,H e 40, DISPLAYS SELECTED LOCATIONS OF CORE
F * IN .IH * N/S , DISPLAYS MAPPING INFORMATION FOR A FILE

rLMNSPAP I H H 260, ELIMINATES FILES IN A MAP MUTPUT

"NOV .R _ ,|H --- 60. ELIMINATED FILES IN AVERIFY OUTPUT
NTRy * 10 .IH O 10,COPTES DATA FROM NP TAPE CASSETTE TO OISC FILE

cMTSNAPS , IH OIH * 6S, SPOOLS SNAPSHOT OF CRT SCREEN TO PRINTER
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CONTINUATION SHEET DATE: 28 Sept 191

ENCmD IA *IH * 147, GENERATES COMMAND FILE USED IN *TCOPY2
_P-£O... .... N/S , GENERAL PURPOSE COPY ROUTINE TO SUPPOR CARP

* * * TRIDGE ON MP TERMINAL
KEEPCK * IN :1. 34, S OUTPUTS FORMATTED LIST OF FILES ON A KEEPTAPE

* . , TO THE PRINTER AND VERIFIES THE TAPE
_ F IM :I" * 66. COMPARES 2 FILES
PCOPY , IN .114 240, COPIES A MAG TAPE IN KEEP/FETCH FORMAT TC

.... . .. .. -ANOTHER. MAG TAPE
N * IN *IN * 266. PROVIDES A LIST OF WHICH LFN#S ARE CURRENTLY

/ * Be ASSIGNED FROM INTERACTIVE TERMINAL
HEMUSER 1 , CHANGES QUALIFIER AND/OR USER NUMBER 00 OILES

*-AKCNK * IN *IH 99* LISTS FILES WHICH HAVE NOT BEEN ACCESSED
0 SINCE THE ENTERED CUTOFF DATE

RL ADFILI. . tl . W.4- . ABD EADS FILE IN-O AN OUTPUT FILE ADDING PAGE
* * * * NUMBERS AND CARRIAGE CONTROL FOR SPOOLING

* * *TO THE PRINTER

?FETCH I N .11 * 220, CONSTRUCTS A JOB STREAM TO FETCH SELECTED
- FILES FROM A TAPE

-NAPiT IN :IN * 40, SNAPSHOTS THE CONTENTS OF A TEC-425 SCREEN

_LjsPY _ 104. H M._ - -1132*-READ/WRITE FROM DISC-T0 TAPE AND VISA-VERSA
E * I N *I , 16257, TEXT EDITOR
HRUHS * IN ON1 * 600, TRANSFERS FILES BETWEEN PROCESSORS THROUGH

* I HIGH SPEED MEMORY
PECPY * I *IH * .80. MAKES DIRECT BINARY COPY FROM TAPE TO TAPE
URN90 , 1 *IH 40. ROTATES PRINTER OUTPUT 90 DEG.
_YE !F ._.240.. PRODUCES VARIABLE AND FILE NAME CROSS REFERENCE

* * * FROM AN ALPHABETIZED LIST OF VARIABLES AND
* * FILES

-ITE * IN IN 200, ALLOWS USER TO WRITE TO TAPE CARTRIDGE ON
. HP TERMINAL

ED IN :I. I8Ou, SEQUENCES SOURCE FILES

*~*e**SILI .SIMULATIjON -- IBRY CONTAINS THE FOLLOING SUBROUTINESI~e*'eee'*

4NM1  * IN *IN 30. UNPACK AREANAME FROM TRUNCATED ASCII (WC
P
O)

Sa *TO STANDARD ASCII (ICP
W
)

SINN3  .114 3U, UNPACK AREANAME FROM TRUNCATED ASCII (CPW)

_ . . TO STANDARD ASCII (3CPw)

tSLDN* 11 *1 * ASSIGN LFN (NON RESOURCABLE PON'S nNLY)

SLCAS * IH IN 55. ASSIGN LFN TO CASSETTE TAPE ON Tj 133
ILDA * IN , * 76. ASSIGN LFN TO DISC AREA (FILENAME AND OLIALI-

* * FIER REQUIRED)
tSLDAS IN :I * , ASSIGN LFN TO DISC AREA (QUALIFIER DEFAULTS

I - * - . TO SIGN-ON QUALIFIER)
SLINF : IN 56 . ASSIGN LFN TO ANOTHER LFN (FIRST LFN ASSIGNmE

DOS O FOLLOWS SECOND)
%SLINP IN :IN .* ASSIGN LFN TO ANOTHER LFN (FIRST LFN ASSIGNPEN

' • , DOES NOT FOLLOW SECOND)

SORT , IN :I , 102. ALPHANUMERIC SORT ON AN ARRAY IN STANDARD

3 , ,0 ASCII (ICOW)
ORTf-3 I ___1k4 200, ALPHANUMERIC SORT ON AN ARRAY IN STANDAR -

* * ASCII (3CP )
ITOA3 IN .IN , 62. CONVERT STANDARD ASCII (ICPW) TO STANDAR

I . ASCII (3Cpw)

|TriTO * IN .11 T0, CONVERT STANDARD ASCII CICPM) TO TRUNCATED

,a ASCII (4CPH)
SOAI . I .10 S 5, CONVERT STANDARD ASCII (3CPWI TO STANDARD

* * . , ASCII 0CPW)
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CONTINUATION SHEET DATE: 28 Sept 197

STOT4 . ,IN US, CONVERT STANDARD ASCII (CCPC) TO TRUNCATED

'INk4EW IN IN9.1IAR O E
NPPT * IN 200, pINARY TO PUNCH PAPER TAPE

IICI 0 IN IN 60. CONVERT BINARY (I WORD) TO HEX (ASCII ICPW)
ITOH3 . IN IN 65. CONVERT BINARY (I WORD) TO HEX (ASCII 3CPW

I
)

*FNv IN IR 60. CHECK LFN ASSIGNMENT STATUS AND OBTAIN ASSIGN-

- . .ENT INFORMATION
UCB- -. :I H 4. CONVERTS BINARY TO ASCII
.UlO IN J * 267. LONG FORM OF STANDARD CALL FOR 1/O SERVICE
3LUIOA ,IN H * CALL FOR 1/ SERVICE TO RETURN CONTENTS OF

A.REGISTER AFTER 1/O
3LUIOC , *! , * CALL FOR I/O SERVICE FOR CHARACTER I/O

... L IOI _ ml .IN..XN _ - . CALL FOR I/O SERVICE TO RETURN CONTENTS OF
. . . . E-REGISTER AFTER I/O

ILUIOS I 1' , - * SHORT FUPM OF STANDARD CALL FOR 1/0 SERVICE
.LUOV * I *,H I . LONG FORM OF STANDARD CALL FOR I/O SERVICE

REQUESTING A WAIT AFTERWARDS
ULF ' IN :I. u 2. CHECK LFN ASSIGNMENT STATUS

.PflN IN IN . 35. CHECN PON CHARACTERISTICS
'MXI IN IN a . S6. CONVERT HEX (ASCII) TO BINARY (I WORD)
JSYSO * IN *IN * q0 CONVERT SYSTEM DATE/TIME IN STlNE FCRMAT

IM * TO ASCII (MILITARY FORMAT)
&TE I '1 14 42'. OBTAIN CURRENT flATE AND TINE FROM SYSTEM
(NFol * IN *IM * ?o5. OBTAIN LIMITED INFORMATION ON A SPECIFIC
_. -. - .. - -. . DISC FILE
)INIF02 * IN *M * I OBTAIN MODERATE AMOUNT OF INFORMATION ON A

* . * SPECIFIC DISC FILE
)INF03 , IN *IM . OBTAIN COMPLETE INFORMATION ON A SPECIFIC

* .*.DISC FILE
'T70 * IN *IN 223. SCANS AND CONVERTS ASCII DATE/TIME (OIL OR

.. ... .. . . JULIAN FORMAT) TO BINARY
ASE IN ,IN * 7S. CLEAR TERMINAL SCREEN

*MN6  * IM *IM * 7A. ELIMINATE A SPECIFIC DISC FILE (QUALIFIER AND

* . . FILENAME REQUIRED)
*LMNOS * IN :1I 0 . ELIMINATE A SPECIFIC DISC FILE (SIGN-ON)

* , QUALIFIER ASSUMED)
•N 'N- ... W * 17A.FIND OCCURRENCE OF CHARACTER IN CHARACTER
NDtX * * * *: STRING FROM A GIVEN OFFSET

(NDTx IN H IH *24. FIND OCCURRENCE OF A CHARACTER STRING IN A

. LARGER STRING
! ,!H *IH 362. CONVERT ASCII REPRESENTATION OF A FLOATING

* * POINT TO INTERNAL FLOATING POINT FORMAT

_GIT : IM _:IN 64, SET A SPECIFIED MIT IN AN ARRAY
i TLAT * IN N 1 163, FORMAT LATITUDEILONGITUDE INTO ASCII
4TLON , IN .IW , , FORMAT LATITUDE/LONGITURD INTO ASCII
ISTCH IN IN 4 02. FIND FIRST NONSLANK CHARACTER IN A CHARACTER

* * STRING
ICAN * IN :1- * 265: CALL TO SYSTEM FORMAT SCANNER SERVICE

_.__ . _ H_ _&I . 165, GENERATEA. DISC FILE WITH ACCOUNT ACCESS
S* , (SHORT FORM)

!NOL * IN .IH * * GENERATE A DISC FILE (LONG FORM)
!NO0 IN *IN * , GENERATE A DISC FILE WITH OWNER ACCESS ONLY

* * * (SHORT FORM)
I NOR , IN :IH . * GENERATE A DISC FILE WITH PURLIC ACCESS

N IN *IN : 0: (SHORT FORM)
*XFIN m CONVERT HEX TO BINARY
IXIN * IN I" 9 4O, INPUT AND CONVERT HEX ASCII (UP TO 6 CHARACTERS

4..



PREDICTIVE SOFTWARE CO6T MODEL

CONTINUATION SHEET DATE: 28 Sept 1979

S. " TO BINARY (I WORD)
-!)ropy IH I64, DATA IUN-NEX) TO PUNCH PAPER TAPE

SORTS oIN *I N 96. HEX SORT ON ASCII REPRESENTATION OF HEX
* NUMSERS IN AN ARRAY

|TOS! • :1- 8 52. CONVERT HEX (ASCII ICPw) TO BINARY (I WORD)
.IPTN IN IN 1 95, OBTAIN PROGRAM OPTIONS FROM PROGRAM OPTION

* . . WORD FROM INITIALIZATION
* +LNB _. I * :11 * , ANOTHER ENTRY POINT FORFRTCH -

jJLIAN •IN oIN 11S, CONVERT RETURN FROM SYSTEM STIME SERVICE TO
P •a JULIAN FORm DATE AND TIME

*0PIPI I :IN 60. CONVERT A HARRIS FLOATING PONT NUMBER TO UPI
* *• FIXED POINT NUMBER

)MPAR IN :1W - 122. COMPARE CHARACTER STRINGS
_8s% _ IN _I6.1 93.FIND LAST NONSLANK CHARACTERS IN A CMARAC-TER

* * *STRING
[STING * IH :1W . 332, COPY FILE TO FILE NITH PRINTER SPACING
ITNax * IN *IM * ANOTHER ENTRY POINT FOR LASTCH

* JVCSR a IN sil , 52. MOVE CURSOR ON THE TEKTRONIX 4014
ICHR IN .IN 1 O0. MOVE DATA IN AN ARRAY

_rfPARN __IN _ M 75. SCAN OFP CIANGE/PROBLEM DESCRIPTION ---

"MRT4 I 1N INW * 6S. TRUNCATE AND INSERT ASCII CHARACTER IN A
*0 " TRUNCATED ASCII ARRAY €RCPW)

IMPT I 1. 99. OBTAIN PROGRAM OPTIONS AND PARAMETERS AT
: •PROGRAM INITIALIZATION

*'TLDr I :!1 * 63. PUNCH PAPER TAPE LEADER
$ ITTIT .... ._, I . __35 PUNCH PAPER.TPAE TITLE-.....
?CHAR IN IN * 197, CONVERT ASCII CHARACTER TO PAPER TAPE CODE
tNAmE .IN 0N * 86. RENAME A DISC FILE TO A NEW NAME (QUALIFIER

• o . AND FILENAME REOUIRED)
IENAMS • .1W . * RENAME A DISC FILE TO A NEW NAME (SION.ON)
y . _ . QUALIFIER ASSUMED)

. , . ... . IOQ. RETYPE A DISC FILEYO.A- NEW TYPE SPECIFICATION .
. (LONG FORM)

tETyPS I ..1W * * RETYPE A DISC FILE TO A NEW TYPE SPECIFICATION
(SHORT FORM)

STSIN IN :IN 109. READ PAPER TPAE AND CONVERT TO BINARY
STHEX * 1W .Ih * 174, READ PAPER TPAE AND CONVERT TO HEX
IDSC IN ~IN- --654 RESOURSE DISC PACK
ISDSCT * IM •H , TEST DISC RESOURCE REQUEST
1SDSCW* IN .IN . SPECIFY A WAIT UNTIL RESOURCE REQUEST FOR DISC

0 PACK HAS BEEN FULFILLED
ItSm I" *IW . 75 RESOURCE HIGH SPEED MEMORY
ISHSMT *1 .IN IN TEST HIGH SPEED MEMORY REQUEST

_S Am___ __IH . . SPECIFY A WAIT UNTIL RESOUCE REQUEST FOR
T O HIGH SPEED MEMORY FULFILLED

INTL IN :IN 15. RESOURCE NAG TAPE (LONG FORM)

1SMTLT 1W .11 . * TEST HAG TAPE RESOURCE REQUEST (LONG FORM)
t3MTLW * 1W ,IH * SPECIFY A WAIT UNTIL RESOURCE REQUEST FOR

, :AG TAPE HAS SEEN FULFILLED

5LMys---- -:-IW .I m 86,b RESOURCEHAG TAPE (SHORT FORM]
ISMTST , 11 IH , TEST AG TAPE RESOURCE REQUEST (LONG FORM)
15 TS7W ,I IN A , SPECIFY A WAIT UNTIL RESOURCE REQUEST FOR HAG

* •TAPE HAS BEEN FULFILLED
IPON IN *IW * Sb. RESOURCE PON (MUST BE RESOURCEABLE)
tSPDNT *IN *IH , * TEST PDN RESOURCE REQUEST
tSPANW IHIN_____ __SSPECIFY A WAIT UNTIL RESOURCE REQUEST FOR PON

* * * HAS BEEN FULFILLED
FTSIT IN .1 W 51, SET PIT IN A VECTOR ARRAY

3
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CONTINUATION SHEET DATE: 28 Sept 1979

)RT * IN .1I4 90, BINARY SORT ON AN ARRAY BY ROW
-.. ... .L..-.IH * 62. SQUEEZE BLOCKED DISC FILE TO MIN. REQUIRFMENT

IQZUe IN 'I N , SQUEEZE AN UNBLOCKED DISC FILE T0 MINIMUM
* I : , REQUIREMENTS

00OA1 I N :IN 63, CONVERT TRUNCATED ASCII (4PC 
) 

TO STANDARD

.. 0 . ASCII (ICPW)
ITOA3 a?. .1 * 87. CONVERT TRUNCATED ASCII (ACPW) TO STANDARD

____.ASCIX 3PJ-------

ITAL 144-04:I94

. .. ARRZS F/Fa-.... .. ..

RJE (REMOTE JOB CONTROL) SOFTWARE

EST
........... UP- __ MAINT SOURCE----------------
t NAME PLIED RES LINES DESCRIPTION

.. '.................. .......................................................

:/HASP M N ./IH 3 3220: SPOOLER FOR RJE
:NOER IN 'IM 1 I0, SCANS RJE FILE AND WRITES A LIST OF CRITICAL
...... ---- . . . 4 _WARNING OR ERRORS
'CRJE * 4 ,N/IN * 160. OPCOM RJE DRIVER
1E w *N#IM * 1000 REMOTE JOB ENTRY PROCESSOR
fEvT2 IN *IN * 1300: WRITES A LIST FORMAT RJE DATA FILE TO HAG TAPE

N * *" FOR LISTING OR MICROFICHE
IEGEN H N N/IN 560. PARAMETER GENERATION PROGRAM USED IN CONFIGUR.

- -. -- -. ING THE IBM SITES INITIATEOBY *RJE -
.BERTsV , M *I/11 * 180. RJE UTILITY
!RJENJV ,N *MH/IN 960, REMOTE JOB ENTRY HANDLER

* . . 10"

)TAL . . Tl

HARRIS F/FB

PLOTTER SOFTWARE

EST

SUP. MAINT SOURCE

FILE PLIER RES LINES DESCRIPTION
.......... 0.................I............ ........... S.

....ITRETL_.I_:_ N _:IH 8 00: DATA RETRIEVAL PLOTTING PROGRAM
OPLoT * IN lid , t60. PLOTS WEAPON SCORING RELEASES PRODUCED BY

, , • • SCORE

LOT . N .N/IN 19bo0. VERSATEC PLOTTER ROUTINE
.OLhB * H H/IH 4 460, VEPSATrC PLOTTER LIBRARY
IPLOT * IN 'IN 200. REPLOTS OR ELIMINATES AREAS CREATED NY USING

S-.. -* - a . *5ORE, KEEP OPTION _

ITAL . 750
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HARRIS F/FB

. . ... .. . ...... ULAT OR SOFT KA ..E

EST
SUPw MAINT SOURCE

I NAmE PLIED RES LINES DESCRIPTION
.............................................................

)S - I . .. . . .216 , GENERATES ADDRESS AND CROSS REFERENCE "NFORMA-
*; 0 TION FOR MONITOR COMMON VARIABLES

SLLIO 0, COMPUTES BALLISTIC CURVES

(FR * IN *IH * 200. LOADS C PROCESSOR
%TRET •IN *I * 2680, RETRIEVES SIMULATION DATA

..A.TRTQD_- . ...... -- to, QUICK ANDOIRTY DATA. RETRIEVAL PROGRAM.-
1'PEC * IN *I * 2240 SETS UP DATA RECORDING FILE
0 IN *IN * 60, FUNCTION WORD ASSEMBLER
0SMLG * IN *IH I 160, KEEP AND FETCH OSTMLOG ON TAPE
)NITOR *IN .I 14 140, MONITORS MEMORY LOCATIONS AND REPORTS ANY

" . o CHANCES IN VALUE
...... I 430 MISSION PLANNING PROGRAM
.ANUTIL I N ,IM * 1840. PLANNING FILE UTILITY PROGRAM
ITI L03S IN *IM * 20. RESIDENT REAL TIME LOADER FOR *VILO3SV
0O
0
E * IN .IH S 00, COMPUTES THE IMPACT POINT OF SIMULATION WEAPON

* * *RELEASES
TRIAL * IN :r. 00. MONITORS SIMULATION SERIAL DATA WORD COUNTS
.TDAT-. IN IN ... .. 439, PUTS A KNOWN VALUE INMONITOR COMMON
I * IN •IN 240, INITIATES THE START OF SIMULATION
'DATE I *N , 220, UPDATES MONITOR COMMON DISC FILES USED BY THE

* SIMULATION DISPLAY PROGRAMS
IADRSgV , IN 80 COMPUTES SEMI.CONDUCTOR MEMORY LOCATION OF

** MONITOR COMMON VARIABLES
.__IN ....... 200. LOADS A PROGRAM IN_.C PROCESSOR FROM EITHER...

:1 2 A O R PROCESSOR
;INToIv * IN *IH * oo0 INTERRUP HANDLER FOR SIMULATOR SOFTWARE ON

, .A A PROCESSOR
ilD3SiV *IN :.M 40. SETS UPMONITOR SERVICE BLU3S FOR NON.RZSiDENT

* * * HANDLER *VIETCIV
_ 3PCAIV _ I , SO0, SETS UP MONITOR SERVICE BLU36 ON A PROCESSOR
ISPCBIV * IN NIH * 700, SETS UP MONITOR SERVICE BLU36 ON B PROCESSOR
uEWSNAP *IN IN 100, PRODECES FORMATTED LISTING OF ALL SIMULATION

3o4.
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CONTINUATION SHEE7 DATE:2 8 Sept

COMMANDS

WIDNVE IZN 0N 100. RESCORES WEAPON DROPS By TME SIMULATOR
#EFO IN ,N 240, PROVIDES A LISTING OF SIMULATION MO1TOR

* * COMMON VAYRXSLES IN FILEWEPUP IN * 700, UPDATES CROSS-REFVERENCE FILES USED BY
* # *CmACRETV AND *FW

PLAN IN S60, RESTRUCTURES PLANNING FILES TO THE NEO 5 OFFSET
.... ... . . . . . . . P TE... ..

3TAL * 17706,

HARRIS F/FB..

CMAC SOFTWARE

EST
SUP. MAIN? SOURCE

-1 -NME-_ PLIED ES . - LINES DESCRIPTION

ATALOG IN :IN 360: CREATES CMAC LOAD FoR F/FB ASTRO.Octs a IN elm * 10, CHECKS CLOCKS ON CMAC
.OCKT a IN *IN 100, READS THE CLOCK FROM ALL 3 CMACIS4
ACDIAG_ .-IN.." - - 6.000. CMAC-DIAGNO$ITICS-
*ACRETV , IN *IN , 2QU. RETRIEVES CMAC DATA ""4ACTEST , IN Z 8 OSO. ALLOWS USER TO COMMUNICATE WITH CMAC4ACTIME , IN IJN 1 £60, CONVERTS CMAC COARSE AND FUo
JMPTP a * . pt * 140, DUMPS CMAC RECORMINGSRET a IN *N * 134, CmAC DATA RETRIEVAL PROGRAM FOR RETRIEVING

V I FULL SNAPSHOTSC *Ci
v  

IN :I - 1700, SETS UP MONITOR SERVICE BLU3A FOR COMkUNICATjON---
* . WITH CMAC

3TAL , IN *I 13674,
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SOFTWARE PACKAGE CHARACTERISTICS -
FLIGHT TEST REQUIREMENTS DATE: 28 Sept 1979

None. Each change is checked out in accordance with normal debug
procedures for a simulation package.
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - TRAINING REQUIREMENTS DATE: 28 Sept 1979
PROGRAMMER TRAINING:

OJT - Forth Worth (General Dynamics)

USER TRAINING:
OJT
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SOFTWARE PACKAGE MAINTENANCE HISTORY DATE: 28 Sept 1979fDESCRIPTION OF NUMBERS AND TYPES OF MAINTENANCE ACTIONS PERFORMED EACH YEAR

SINCE PMRT

Man Hours
Log No. Title Reg Dt Comp Dt Hardware Software

SS76-001 Ref. Engage Switch 25May78 18Jul78 16 80

SS76-002 Autopilot Engage Discrep 25May78 08Jun78 -- 24

SS77-005 Radar Alt Break Lock Limit OSep77 23Sep77 -- 1

SS77-009 Atmosphere Model Error 01Sep77 23Sep77 -- 8

SS77-010 Takeoff Trim Button 01Sep77 17Jul78 16 24

SS77-011 OFP-F Pitch System Alt OSep77 22Sep77 -- 8

SS77-012 Wpn Scoring: CBU-30 01Sep77 26Oct77 -- 2

SS77-013 Wpn Scoring: M61 Bay Gun 01Sep77 260ct77 -- 4

SS77-014 Wpn Scoring: MK-36 01Sep77 09Dec77 -- 4

SS77-015 Wpn Scoring: Wpn #4 OSep77 26Oct77 -- 2

SS77-016 Wpn Scoring: Wpn #20 01Sep77 26Oct77 -- 2

SS77-017 Wpn Scoring: Wpn #9 OSep77 260ct77 -- 2

SS77-018 Wpn Scoring: Wpn #10 01Sep77 260ct77 -- 2

SS77-019 Wpn Scoring: Wpn #20 OlSep77 260ct77 -- 2

SS77-020 Wpn Scoring: Wpn #27 01Sep77 260ct77 -- 2

SS77-021 F-11F SMS Stn 3/6 OlSep77 23Sep77 -- 4

SS77-022 F-111F SMS Stn 1/8 OlSep77 23Sep77 -- 4

SS77-042 Wpn ID Cross Index Disp 13Sep77 1Aug77 -- 16

SS77-046 Grid Identifiers 08Sep77 28Nov77 -- 16

SS77-051 Winds and Errors in Sim 01Jun77 19Dec77 -- 180?

SS77-052 Recage Irm X-Axis 01Jun77 18Nov77 -- 60

SS77-053 Wind Table Interpolation N/A 28Nov77 -- 2

SS77-054 Std Atmosphere Model N/A 17Oct77 -- 8

SS77-055 Simulator ODSS Problem N/A 28Nov77 -- 2

SS77-062 ODSS-Air Discrete Loss N/2 28Nov77 -- 12

SS77-063 Wpn Scoring Errors 05Jul77 31Aug78 -- 80

SS77-085 Altitude Cal Problem 15Sep77 28Nov77 -- I

SS77-090 Inconsistent Wpn Names 22Sep77 28Nov77 -- 8

SS77/094 Wpn Scoring Printouts 060ct77 05Oct78 -- 80

SS77-133 D-Bugs 15Dec77 28Aug78 -- 200
SS7-138 Non-Functioning SWO HDI/HS 25May78 08Jun78 --

SS77,-L39 "SIM Time" Backs-up Interm 25May78 08Jun78 -- 4

E377-L40 SIM Lack of Four OAPs 25May78 14Aug78 -- 400
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Man Hours
Log No Title Reg Dt Comp Dt Hardware Software

SS77-141 "SDD NDUZ" Values Not Disp 25May78 08Jun78 -- 16

SS78-023 FE Test Stn SRAM Integ 23Feb78 Open

SS78'-027 Wind Table Interpolation 02Mar78 06Apr78 -- 1

SS78-054 Immediate INS Align Upon R 13A4r78 26Oct78 Unknown

SS78-056 F/FB DTS Update for FB16 13Apr78 17Jul79 Unknown

SS78-058 Non-Std Atmosphere MO 13Apr78 28Aug78 -- 60

SS78-078 Loss of *Plan Updates 04May78 17Jul78 -- 14

SS78-092 D19 Sim Problems 01Jun78 06Apr79 Unknown

SS78-106 Take-off Pitch Angle 29Jun78 06Oct78 -- 80

SS78-109 Pod Slant Range Wrong 29Jun78 31Oct78 I-

S78-110 Pod Mode Display Errors 29Jun78 28Sep78 Unknown

SS78-112 Pod Tracking Handle & TII 29Jun78 02Apr79 -- 40

SS78-114 Burst Event Based on Time 29Jun78 17Aug78 -- 20

SS78-115 "Hdg Nav" Autopilot Errors 29Jun78 29Nov78 -- 8

SS78-121 Roll Autopilot Problems 13Jul78 17Aug78 -- 20

SS78-124 Modification of Winds 20Jul78 28Aug78 -- 0.3

SS78-157 CBU Timer Toss Ripple 06Oct78 29Nov78 -- 4

S78-166 *PLOTIT Grid 20Nov78 22Jan79 -- 3

SS79-020 D-Sim Heading Error 18Apr79 08Jun79 Unknown
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SOFTWARE PACKAGE MAINTENANCE COST HISTORY DATE: 28 Sept 197
YEARLY COST OF MAINTAINING PACKAGE:

Total AISF support requires approximately ten on-site contractor personnel,
plus five to ten personnel at General Dynamics involved in major upgrades.
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PREDICTIVE SOFTWARE COST MODEL

HISTORICAL DATA SOURCES DATE: 28 Sept 1979

Data Base Name: AISF Task Listing

Location: SM-ALC/MMECP, McClellan AFB, California

Contact Person: Alton E. Patterson

Phone Number: (916) 643-4762

General Contents: Listing of all hardware and software modifications
to the AISF. Manhour data can be recovered from
the individual task data in the files.

Period Covered: FY'77 through FY'79

Data Quality: Good detail on individual tasks

?1 I
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PREDICTIVE SOFTWARE COST MODEL

RECOMMENDATIONS RE SOFTWARE SUPPORT COST PREDICTING DATE: 28 Sept 1979

RESPONDENT: Bassett

If you were responsible for predicting, accumulating and accounting for software
support costs, how would you do it?

1. AF Flight simulator concept (requirements different than A/C) - Need to be

able to update flight simulator by just changing OFP software.

2. a. Demand spare memory

b. Language - Function of application
Need to study tradeoff between ease of development/maintenance vs.
operational requirements (efficient code)

Can HOL support those requirements?

Support - peculiar language - need to buy original contractor

c. Mission requirements
TAC has more precise testing requirements than SAC.
(Weapon delivery precision) [smart weapons]

d. SPO is not motivated toward economical support
AFLC needs veto power over design decisions

Similarities among aircraft avionics are greater than differences.

e. Analysis and design and testing overwhelms compilation/assembly.

f. Support personnel cost more than development personnel
(Need system knowledge. Implies experience.)

Autonetics - $65K/man year
GD - $35K/man year
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FIELD EVALUATION REPORT

GENERAL SOFTWARE PACKAGE DESCRIPTION DATE: 31 Ot. ]_ 9

ALC: Ogden (Hill AFB) WEAPON SYSTEM: F-16

SOFTWARE PACKAGE: F-16 OFPs - see page E-2.

PERSONNEL CONTACTED:

Mr. Dave Thornell/Mr. Lee Calvert - HNECA

Captain Michael Fick/Mr. Robert Anderak - MMETA
Mr. Roy Taketa/Mr. Vernon Duncan - ACDCS
Mr. Wayne Bates - MMARF

SOFTWARE PACKAGE CHARACTERISTICS: Summary - See pp. E-2 through E-6 for overall
description, pp.E-7 through E-16 for details.

SIZE: 121K (typical size is 12K for NAV/Display, 32K for Radar/Fire

Ctl.)
LANGUAGE: Jovial (J3B-2) HOL and computer-unique assembly language

APPLICATION: Fire Control (FCC), Navigation (INS), Displays (HUD), Radar,
and (armament) Stores Management (SMS)

COMPLEXITY: Varies from low to high - see quality ratings on pp. E-8, 10, 12,

14, 16

YEAR DEVELOPED: 1976-1979

DEVELOPER: See individual OFP summaries

COMMENTS The Fire Control Computer OFP is representative of the F-16
system. All OFPs and OO-ALC operations are summarized in this
package.

HOST (AIRBORNE) COMPUTER CHARACTERISTICS: See pp. E-7 through E-16 for summary and
comments on individual OFPs.

MANUFACTURER:

MODEL NUMBER/DESIGNATOR"

WORD SIZE:

MEMORY SIZE:

MEMORY FILL:

WEAPON SYSTEM USE:

NUMBER OF USERS: USAF - Tactical Air Command and European Participating
Governments (EPG)

LOCATIONS OF USERS: US/Worldwide and EPG: Belgium, Denmark, the Netherlands,

and Norway

FREQUENCY OF USE: Daily

INTERVIEWER(S): R. B. Waina, E. E. Rodriguez, A. P. Bangs
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 October 1979

F-16 Avionics/OFPs

Package Summary

The F-16 avionics is supported by seven computer/operational flight program
(software) subsystems. This package summarizes the individual OFP character-
istics and includes organizational, test, support software, and facility data
for the entire F-16 O0-ALC support. The Fire Control Computer (FCC) OFP is
considered a representative OFP. OFP change history is presented for the five
OFPs expected to be maintained by O0-ALC organically after PMRT (e.g., FCC, INS,
HUD, RFC, and SMS). Change history currently reflects contractor-initiated
changes with verification and simulation testing by MMECA, avionics and simula-
tor testing/flight testing by MMETA.

A summary of the multiplex F-16 avionics, taken from the Computer Resources
Integrated Support Plan (CRISP) is included below with detailed FCC function
block diagrams.

Multiplex System

Digital communication among F-16 avionic subsystems is accomplished over a
uually redundant, MIL-STD-1553 multiplex system. In this type of system, data
is transmitted at a one megahertz bit rate over half-duplex channels using a
command/response control scheme. Waveforms, timing and word/message formats are
as prescribed in MIL-STD-1553. Data may be transmitted either between a bus
controller and a remote terminal or between two remote terminals. A diagram of
the F-16 avionic multiplex system is presented in Figure E-1. The primary
control of the multiplex system operations is performed by the bus control
function in the Fire Control Computer through a hardware bus controller that
operates on software commands stored in the computer memory. This bus
controller initiates all information exchanges over the data buses by issuing
command words to remote terminals to transmit or receive data and determines
whether Bus A or Bus B is to be used for the transmission. A backup bus control
function is provided by the Inertial Navigation System (INS). If the Fire
Control Computer is turned off or fails to pass its self-test/built-in-test,
a discrete signal to the INS is turned off to indicate that the navigation set
is to assume control. Under these conditions, the INS indicates all information
exchanges over the bus and selects the bus to be used.

FCC Operational Flight Program

The Fire Control Computer Operational Flight Program (FCC OFP) provides
logic and computations to implement and integrate fire control system modes
and functions. The OFP consists of computer processing instructions which
have been developed to satisfy allocated avionics requirements. Because of its
central role in integrating F-16 sensors and equipment into the desired fire
control system, the OFP is designated a configuration item and has accordingly
had requirements for configuration management in accordance with MIL-STD-483 and
the configuration management plan 16PP153. The Fire Control Subsystem is
diagrammed in Figure E-2.

e3
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 October 1979

The FCC OFP is a real-time program which coordinates sensor and equipment
data transfers over the serial digital multiplex data bus and schedules various
processing activities to implement the fire control and navigation modes
selected by the pilot. The functional data flow relating the OFP functions
to each other and to external elements is shown in Figure E-3.

Most of the processing instructions which comprise the OFP are written
in the J3B-2 high-order language (HOL) to support advanced concepts of sottware
documentation, understanding, and maintainability. Use of J3B-2 HOL also
facilitates modular design and testing. In the design process, each functional
requirement is mapped into one or more OFP components for implementation. The
definition of components is accomplished through the top-down, structured
programming methodology, which results in a linear, modular program with readily
identifiable hierarchical levels and single entry and exit points for each
module. As a result, the OFP can be easily read and tested, and revisions to
the OFP can be readily undertaken and accomplished.

Contractual specifications provide for 30 percent memory and 40 percent
speed reserves in the FCC OFP system, with currently specified requirements
for the system. Additional detailed data on the requirements this program and
their implementation may be found in the development and product specification
documents, 16ZE011-1 and 16AEOll-2.
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CONTINUATION SHEET DATE: 31 October 1979
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CONTINUATION SHEET DATE: 31 October 1979
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS -DATE: 31 October 1979

SOFTWARE PACKAGE: F-16 Fire Control Computer (FCC)

PERSONNEL CONTACTED:

Jim Oldham - I-MCA Lead Engineer

SOFTWARE PACKAGE CHARACTERISTICS:

SIZE: 32,768 words

LANGUAGE: JOVIAL J3B-2 ROL and MAGIC F-2 Assembly

APPLICATION: Air-Air/Air-Gnd. Fire Control, Data/Displays, Store Select,
HUD, NAV Support, Mission Planning, Fixtaking

COMPLEXITY: Average - See also quality ratings

YEAR OEVELOP.D: 1975-1976

DEVELOPER: General Dynamics

COMMENTS JOVIA/MAGIC/ML Cross Compiler by Sof tech

HOST (AIRBORNE) COMPUTER CHARACTERISTICS:

MANEUFACTURER: Delco Electronics

MODEL N4UMBERIDESIGNATOR: MAGIC 362 F-2

WORD SIZE: 16 and 32-Bit instructions; 16 and 32-Bit Fix. Pt. Data;
24 and 48-Bit Float Pt. Data

MEMORY SIZE: MAIN - 32K (K - 1024) - 16 Bit Word Storage
CPU - lK-40-Bit microprogram ROM

MEMORY FILU 26,542 (80 percent)
- 85 percent is JOVIAL developed; 15 percent is
direct AL

COMMENTS: FCC Specifications:
Requirements (B5) - No. l6ZE0l1-lD
Design (C0) - No. l6ZEO11-2C
User Manual - No. 16PR249B

All Block II Changes are JOVIAL implemented
Analysis is 80 percent; Implementation is 20 percent
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET Quality Ratings, FCC OFP DATE: 31 October 1979

Accessibility: 8 Instrumentation: 7

Accountability: 7 Interoperability: 1

Access Audit: 1 Integrity: 8

Access Control: 8 Legibility: 7

Accuracy: 7 Maintainability: 8

Augmentability: 8 Modifiability: 8

Clarity: 9 Modularity: 8

Communicativeness: 7 Operability: 7

Communications, Commonality: 6 Performance: 8

Completeness: 9 Portability: 1

Conciseness: 9 Reliability: 8

Consistency: Robustness: 1

Internal Consistency: 8 Reusability: 3
External Consistency: 7

Selfcontainedness: 8
Correctness: 8

Selfdescriptiveness: 7
Data Commonality: 8

Simplicity: 6
Efficiency: 8

Structuredness; 8
Execution Efficiency: 6
Storage Efficiency: 7 Testability: 7

Error Tolerance: 9 Traceability: 8

Expandability: 8 Training: 7

Generality: 7 Understandability: 8

Human Engineering: 7 Usability (as-is utility): 7

Independence:

Device: 1
Software System: 1
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SOFTWARE PACKAGE CHARACTERISTICS- DATE: 31 October 1979

SOFTWARE PACKAGE: F-16 Inertial Navigation Set (INS)

pERSONNEL CONTACTED:

Paul Reimann - MMECA Lead Engineer

SOFTWARE PACKAGE CHARACTERISTICS:

SIZE: PROM/ROM/RAM: 9194 (Max. is 11,776words for existing memory cards)

LANGUAGE: SKC-3000 Assembly Language

APPLICATION: Inertial Navigation Unit - Navigation Panel Display,
Back-up bus control for all OFPs if FCC inoperative.

COMPLEXITY: Low to moderate - see also quality ratings

YEAR DEVELOPED: Version 2.03 release date - August 1976
Version 2.06 release date - December 1977

OEVELOPER: Singer Kearfott Division (SKD), Wayne, N.J.

COMMENTS Instruction set, constants are in firmware - PROM/ROM

HOST (AIRBORNE) COMPUTER CHARACTERISTICS:

MANUFACTURER: Singer Kearfott

MODEL NUMBERIDESIGNATOR: SKC-3000 Senal Core
Instruction Data MUX Variable I/O Variable 1/O C1 annel

WORD SIZE: 15 bit ROM 19 bit 16 hit RA- 19 bit core 10 bi
RAM & ROM

* 7168 2048 2048 64 448MEMORY SIZE:

MEMORY FILL: ** 6685 (93%) 1487 (73%) 932 (40.6-) 64 (100%) 24 5/
*Listed is program size. Total physical memory except core and I/O is 32K.
Thus fill is 28% H/W; 81.6% of maximum OFP S/W.

**Besides 6685 instruction words, another 102 15-bit instruction words used as
data constants (95' total); 512 (50%) of 1048 19-bit RAM (volatile) data memory
and 975 (95%) of bit ROM data constants are used un.

COP ATTS:The INS OFP is contractor supported until (at least) 1983 by a Reliability
Improvement Warranty (RIW). Changes are by subcontractor, Singer-Kearfott (SKD)
manufacturing change of the ROM chips. Due to expected infrequenct OFP
changes, complete program verification is tested with a SKD test stand. OO-ALC
tests consist of Interpretive Computer Simulation (small portions of the OFP),
post-processing scaling and inspection, inter-OFP communications test in the
Avionics Equipment Bay (AEB) by MMETA, and flight tests.
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CONTINUATION SHEET Quality Ratings, INS OFP ATE: 31 October 1979

Accessibility: 2 Instrunentation: 2

Accountability: 2 Interoperability: 7

Access Audit: 1 Integrity: 8

Access Control: 5 Legibility: 4

Accuracy: 8 Maintainability: 4

Augmentability: 4 Modifiability: 4

Clarity: 4 Modularity: 6

Communicativeness: 7 Operability: 5

Communications, Commonality: 3 Performance: 3

Completeness: 9 Portability: I

Conciseness: 9 Reliability: 8

Consistency: Robustness: 5

Internal Consistency: 6 Reusability: 2
External Consistency: 7

Selfcontainedness: 9

Correctness: 8
Selfdescriptiveness: 4

Data Commonality: 6
Simplicity: 3

Efficiency:
Structuredness: 6

Execution Efficiency: 8
Storage Efficiency: 9 Testability: 4

Error Tolerance: 5 Traceability: 7

Expandability: 4 Training: 3

Generality: 3 Understandability: 4

Human Engineering: 6 Usability (as-is utility): 5

Independence:

Device: 1

Software System: 1

324



PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - DATE: 31 October 1979

SOFTWARE PACKAGE: F-16 Head-Up Display (HUD)

pERSONNEL CONlACTED:

Lowell Weed - MMECA Lead Engineer

SOFTWARE PACKAGE CHARACTERISTICS:

SIZE: Block (Issue) I - 7168; Block II - 11266 words

LANGUAGE: Assembly (Marconi Specialized)

APPLICATION: Pisnlavs with snanshoot viinnerv. hackuo missile launch. T.rOS & IL
flight director functions

COMPLEXITY: Not rated (by ALC) - see also quality ratings.

YEAR OEVELOP.O: 1976

DEVELOPER: Marconi-Elliot Avionic Systems, Ltd., England
"he m"TP operational flight program was 4eveloped first as a two

COMMENTS level (PLOCv I) and then as a three level ( TTI ' I) program.

HOST (AIRBORNE) COMPUTER CHARACTERISTICS:

MANUFACTURER: Marconi General Dynamics

MODEL NUMBER/DESIGNATOR: GD P/N 16VE017003

WORD SIZE: 16-bit

MEMORY SIZE: Block I - 8K; Block II - 16K

MEMORY FILL: Block I - 88 percent; Block II - 70 percent

COMMENTS:

The HUD, Central Air Data Computer (CADC) and RADAR-EQ Display were oriFinally one
configuration item. The CADC and REO OFPs are low frequency change CPCIs not to be
maintained by ALC. Originally HUD was a ROM, since changed to EPROM. Although not
a PSCM OFP package item, OFP and support software data for CADC and REO are attached

7for reference.
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PREDICTIVE SOFTWARE CO6T MODEL

CONTINUATION SHEET Quality Ratings, HUD OFP DATE: 31 October 1979

Accessibility: 1 Instrumentation: 7

Accountability: 3 Interoperability: 9

Access Audit: I Integrity: 10

Access Control: 3 Legibility: 7

Accuracy: 9 Maintainability: 7

Augmentability: 5 Modifiability: 8

Clarity: 6 Modularity: 3

Communicativeness: 7 Operability: 8

Communications, Commonality: 2 Performance: 8

Completeness: 8 Portability: 1

Conciseness: 9 Reliability: 8

Consistency: Robustness: .1

Internal Consistency: 7 Reusability: 4

External Consistency: 8
Selfcontainedness: 8

Correctness: 9

Selfdescriptiveness: 8

Data Commonality: 7
Simplicity: 7

Efficiency;
Structuredness: 6

Execution Efficiency: 9

Storage Efficiency: 8 Testability: 6

Error Tolerance: 2 Training: 5

Expandability: 7 Training: 5

Generality: 2 Understandability: 5

Human Engineering: 9 Usability (as-is utility): 7

Independence:

Device: 1
Software System: 1
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SOFTWARE PACKAGE CHARACTERISTICS - DATE: 31 October 1979

SOFTWARE PACKAGE: F-16 Fire Control Radar (FCR)

PERSONNEL CONTACTED;

Dave Erickson - MECA Lead Engineer

SOFTWARE PACKAGE CHARACTERISTICS:

SIZE: Current: EPROM - 32768 ECPll6: EPROM - 49152 words
RAM - 4096 RAM - 16384

LANGUAGE: Ass emb ly

APPLICATION: Air-air search, acquisition, and target tracking; ground mapping,
air-ground ranging, and processing.

COMPLEXITY: Very - see also quality ratings.

YEAR DEVELOPPiO: 1976-1979; ECP update 1979-1980

DEVELOPER: Westinghouse Electric Corporation

COMMENTS

HOST (AIRBORNE) COMPUTER CHARACTERISTICS:

MANUFACTURER: Westinghouse

MODEL NUMBERIDESIGNATOR: -

WORD SIZE: 16-Bits

MEMORY SIZE: 32K EPROM,4K PAM will be 48Y FPPOM, 16Y RAM

MEMORY FILL: 100 percent; will have a 12v VPPOM reserve

COMMENTS:

Although design is structured (29 functional task) module, programming is not

except for top level flow chart branching. Local and global labels have common

alphanumerics for related functions.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET Quality Ratings, FCR OFP DATE: 31 October 1979

Rate the Package on the following Quality attributes:

Accessibility; 8 Instrumentation: 8

Accountability: 5 Interoperability: 6

Access Audit: 2 Integrity: 1

Access Control: 2 Legibility: 3

Accuracy: 8 Maintainability: 7

Augmentability: 4 Modifiability: 5

Clarity: 4 Modularity: 5

Communicativeness: 8 Operability: 7

Communications, Commonality: 8 Performance: .5

Completeness: 5 Portability: i,

Conciseness: 8 Reliability: 8

Consistency: Robustness: 5

Internal Consistency: 7 Reusability: 1
External Consistency: 7

Selfcontainedness: 5
Correctness: 5 Selfdescriptiveness: 

6
Data Commonality: 8

Simplicity: 5

Efficiency:

Structuredness: 7
Execution Efficiency: 6
Storage Efficiency: 6 Testability: 7

Error Tolerance: 6 Traceability: 7

Expandability: 3 Training: 7

Generality: 7 Understandability: 3

Human Engineering: 5 Usability (as-is utility): 6

Independence:

Device: 1
Software System: 1-
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SOFTWARE PACKAGE CHARACTERISTICS - DATE: 31 October 1979

SOFTWARE PACKAGE: F-16 Stores Management System (SMS)

PERSONNEL CONTACTED:

Darwin Jensen - MMECA Lead Engineer

SOFTWARE PACKAGE CHARACTERISTICS:

SIZE: 34816 words

LANGUAGE: Assembly

APPLICATION: Monitor status, Control, and release of armament (stores)

COMPLEXITY: High - see also quality ratings

YEAR DEVELOPFO: 1978

DEVELOPER: General Dynamics

COMMENTS

HOST (AIRBORNE) COMPUTER CHARACTERISTICS:

MANUFACTURER: General Dynamics

MODEL NUMBER/DESIGNATOR: 8080

WORD SIZE: 8-Bits

MEMORY SIZE: 36864

MEMORY FILL: 94%

COMMENTS: Programs permits ground or airborne mission allocation, multiple
options on delivery/selection, arming, and release. Each store has pre-
determined options and has target type (eg-TANK) association for
operation selection. SMS computer has a primary and second (backup)
microprocessor. ALC engineers have two years experience with 2-3 weeks
microprocessor AL/ML and system specialized training.
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CONTINUATION SHEET Quality Ratings, SMS OFP DATE:31 October 1979

Accessibility: 9 Instrumentation: 4

Accountability: 5 Interoperability: 8

Access Audit: 1 Integrity: 9

Access Control: 1 Legibility: 2

Accuracy: 9 Maintainability: 1

Augmentability: 2 Modifiability: 2

Clarity: 3 Modularity: 8

Communicativeness: 7 Operability: 8

Communications, Commonality: 8 Performance: 8

Completeness: 6 Portability: 9

Conciseness: 3 Reliability: 10

Consistency: Robustness: 10

Internal Consistency: 9 Reusability: 1
External Consistency: 6

Selfcontainedness: 10
Correctness: 9

Selfdescriptiveness: 2
Data Commonality: 10

Simplicity: 1
Efficiency:

Structuredness: 4
Execution Efficiency: 9
Storage Efficiency: 5 Testability: 1

Error Tolerance: 3 Traceability: 4

Expandability: 2 Training: 2

Genrality: 5 Understandability: 2

Human Engineering: 9 Usability (as-is utility): 3

Independence:

Device: 6
Software System: 6
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MAINTENANCE AGENCY PERSONNEL DATE: 31 October 1979
ALC Ogden IOFFICE SYMBOL: OOALC/MMECA

KEY PERSONNEL/OGRANIZATION:

Dave Thornell -MMECA (801) 777-7231 - Section Chief
Mike Welch -MMECA/F-16 - Lead OFP Engineer
Capt. Fick -MMETA (801) 777-1211 - AISF & Flight Test Interface
Bob Anderak -MMETA/F-16

Verlon Duncan -ACDCS (801) 777-7522 - AISF
Roy Taketa - ACDCS (801) 7-7-6161 - GPCC
Wayne Bates - MMARE (801) 777-5871 - '"nfiguration Control
Lee Calvert - MYYCA - Change Control

Figure E--4 on page E-18 provides an organization chart.

TOTAL ASSIGNED PERSONNEL (NUMBER & TYPE): (all civil service/military)

MMECA - 33
MMETA - 15 (projected)
ACDCF - 39 (planned)

TOTAL PACKAGES MAINTAINED (NUMBER & TYPE):

F-16 - 7 OF~s
F-4 - 2 OFPs

plus support software
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CONTINUATION SHEET DATE: 31 October 1979
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - WORK DISTRIBUTION DATE: 31 October 1979

DESCRIPTION OF WORK PACKAGE DISTRIBUTION, INCLUDING RESPONSIBILITIES AND DEGREE OF
SPECIALIZATION OF AF/CS/CONTR PERSONNEL
MMECA has (i.e., will have after PMRT) responsibility for software engineering on
the F-4 and F-16. MMETA provides independent validation and verification (both
ground simulation and flight testing) of software changes, and also provides
AISF services to MMECA. ACDCS (comptroller) provides programming support for the
support software (both AISF and General Purpose Computer Complex). ACDCS personnel
essentially work for MMECA. MMARE provides acquisition support, controls the
F-16 budget, and currently provides three engineers which MMETA would normally
have. This arrangement is due to local manpower restrictions.

Organization Total F-16 F-4 Flight Test

MMECA1 332 15 . - 17

MMETA 15 7 3 4

ACDCS: 394

AISF 9 14

GPCC 8 8

872 39 42 4

1. Personnel shift back and forth in response to workload requirements.
2. Includes section chief.
3. Includes section chief.
4. Five persons shared between F-4/F-16.
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CONTINUATION SHEET - WORK DISTRIBUTION DATE:

HNECA assigned personnel:

1 GS-13 Electronics Engineer (supervisory)

25 GS-12 Electronics Engineer (ECS)

2 GS-Il Electronics Enginoer

1 GS-9 Electronich Engineer

2 l-Lt Electronics Engineer

2 GS-4 Clerk

ACDCS assigned personnel (planned):

I GS-13 Supervisor

15 GS-12 Lead Engineer

19 GS-11 Analysts and Programmers

I GS-07 Configuration Management

3 GS-05 Steno/Computer Aide/Technician
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CONTINUATION SHEET -WORK DISTRIBUTION DATE:

MMETA organization,

Section Chief (Capt./Major)

I I
F-4 AISF F-16 AISF* Flight Test Engineering Photo Recon
" 1-Lt/Capt/GS-12 e Capt * Capt Engineering
" GS-12 (ACM) * GS-13 o Capt * -Lt
" GS-12 (ARN-l0l) Electronics 0 GS-9

Engineer (munitions testing)
e GS-12 to be
e GS-12 added

Following supplied by MMA!,
" AIS Engineer (GD)
" AEB Engineer (GD)
" RES Engineer (Westinghouse)
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MAINTENANCE AGENCY - COST ACCOUNTING SYSTEM DATE:

Cost accounting tracks all activities directly associated with OFP maintenance and
support. Documentation is via the Project Accounting and Control System. Sample

reports are shown on pp. E-23 and E-24.
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - POLICIES & PROCEDURES DATE. 1 October 1979

SUPPORT PHILOSOPHY:

PMRT for the F-16 aircraft is scheduled for 1985. However, O0-ALC will assume
responsibility for software engineering in 1981 as originally planned. MMECA
currently provides validation and verification (V&V) services to the SPO for
contractor-supplied OFPs and updates. Also included are AISF* integration and test,
and flight test. Post-PMRT will be guided by the Material Improvement Project
(MIP) which provides problem/management control for all change tracking and
documentation of OFP O&M activity. Pages E-26 through R-29, extracted from the
F-16 avionics Computer Resources Integrated Support Plan, describe the overall
support plan.

*See Glossary on pp. E-72ff for acronyms.

CHANGE CONTROL METHODS:

FORMAL OR INFORMAL: Currently informal; a formal tracking system is
being established. Approval authorities are
described on pages E-30 through E-33.

CHANGE RVIEW PROCESS:

The process is documented in "F-16 Operational/Support Configuration
Management Procedures" dated 2 July 1979. A formal baseline will be
established at PMRT based on the turn-over Version Description Documents.
The change process is described on pp. E-34 through E-38.

CONFIGURATION IDENTIFICATION METHODS:

Computer Program Identification Numbers - see pp. E-39 through E-41.

CONFIGURATION CHANGE CONTROL METHODS:

See pages E-39 through E-41.

CONFIGURATION STATUS ACCOUNTING METHODS:

See page E-42.

SOFTWARE LIBRARY CONTROL PROCEDURES:
Support software is under ACDCS control; master tape and working tapes
under MMETA (AISF) control with central and remote tape vaults.
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PRE-PMRT Program Management

The implementing command, AFSC, has total management responsibility from
the Conceptual through Full Scale Development Phases until the system turnover
milestone. At system turnover, the configuration baseline will have been
established.

System/equipment turnover will be accomplished in accordance with the F-16
System/Equipment Turnover Plan. From system turnover until PMRT, AFSC retains
overall program management responsibility and is the final approval authority
for all system changes.

OFP Changes

The change process used by the SPO during Full Scale Development will be
continued through to PMRT. Changes to F-16 computer programs will be considered
Class I and will be processed as Class I ECPs lAW the F-16 SPO procedures.

AFLC/User Participation

Eventual transition of an F-16 OFP support posture as outlined by the CRISP
requires participation by AFLC and F-16 user organizations in Full Scale Develop-
ment and Production activities. Where participation is such a nature that is
not normally covered within existing plans and MOAN, separate agreements will be
established between the involved organizations; the degree of participation,
location of the activity and resources will be negotiated thereunder. However,
these agreements will not jeopardize the responsibilities of the contractor in
obtaining formal Air Force acceptance of the approved production OFP baseline.

An agreement will be developed to delineate the working arrangements to be
utilized in phasing in AFLC organic OPP support. The concept to be employed
will be single point responsibility for technical and engineering aspects of
software modifications.

Prior to PMRT, emphasis will be placed on useability at the operational
site and supportability planned by AFLC. In all cases, the SPO will make the
final decision regarding the extent of Ogden ALC software support to the FSD
and Production contracts.

Post-PMRT Program Management

At PMRT, the F-16 Multinational Configuration Control Board (MCCB) will
transfer to Ogden ALC. EPG and user representation to the F-16 MCCB will be
retained. The F-16 MCCB, under the authority of the Ogden ALC CCB Chairman,
will consider, evaluate and make decisions on behalf of the involved parties
with respect to Engineering Change Proposals (ECPs) that impact the F-16 weapon
system.

The CRISP assumes that a Multinational CPCSB will be established under the
MCCB to centralize the control of F-16 OFP software changes which do not affect
system equipment.
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OFP Changes

For planning purposes, organic OFP update block'changes will be scheduled
approximately once per year. However, user priorities and projected AFLC
workload may affect the detailed scheduling, as well as the anticipated time
span to retrofit released OFP updates.

F-16 MCCB approval will be required for organic updates affecting both
software and hardware. Additionally, MCCB approval will be required for
contractor ECPs addressing software and/or hardware impacts related to the
F-16 production program. When the proposed modifications are approved, the
changes will be implemented in accordance with the applicable AFLC procedures.

Production Interface

Until production of the F-16 aircraft ceases, Ogden ALC must assure the
F-16 AISF equipment and software reflect current configurations of the F-16
system. Additionally, Ogden ALC must assure that production impacts are
adequately addressed for any proposed OFP updates.

Retrofit

It is planned that the FCC OFP update will be released as a field level
TCTO. Each user will requisition the required number of kits once the block
change is released and will schedule their retrofit based on their retrofit
implementation planning.

Conceptually, the AIS data file will be updated with the new release of
the FCC OFP. Then the FCC will be cycled through maintenance to reload the FCC
with the updated OFP.

Reprogrammable firmware retrofit concepts are under review to assess con-
figuration management and logistics impacts. In October, 1978, the F-16
program initiated action to obtain an intermediate level retrofit capability
for the memory contents of the Central Interface Unit (CIU) and the Radar
Computer. The concept is to obtain a self-contained piece of support equipment
designed to reprogram and verify the firmware (EPROMs) in an intermediate level
environment. Firmware (PROM) retrofit is not contemplated at the intermediate
level due to very low change rates.

Non-reprogrammable firmware (ROM) and reprograzmable firmware (PROM)
retrofit of the SRUs at the depot is via a depot level TCTO. The retrofit concept
will be summarized in later CRISP updates on analyses and planning by the F-16

Maintenance Engineering Working Group.
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OFP Block Change Cycle

Reported computer program deficiencies and new capabilities will be
forwarded to Ogden ALC for review and evaluation. As shown in Figure E-5,
Preliminary Engineering Change Proposal(s), addressing accumulated OFP Change
requests, will be reviewed at a joint technical conference attended by rep-
resentatives of the USAF/EPAF users and chaired by F-16 System Manager (SM)
representative.

The purpose of the technical conference is to establish priorities, acquire

user approval of the proposed OFP changes and revise the Preliminary Engineering

Change Proposal(s). This conference will be supported by data from feasibility

studies and engineering tests conducted to better define the requirements and/or
software solution. Following approval by the CPCSB/MCCB, the update process
will proceed through the engineering development and test cycles as shown in
Figure E-5. At each major design review (PDR, CDR), the option exists to transfer
selected change candidates to the next OFP block change as negotiated by the
F-16 SM and the USAF/EPAF user and approved by the CPCSB/MCCB. For planning
purposes, the joint technical conference will effectively constitute a System
Design Review (SDR) unless the CPCSB/MCCB directive stipulates a need for a
follow-on SDR.

Review of the OFP update will be conducted in accordance with MIL-STD-1521.

The documentation will be produced and maintained in accordance with MIL-STD-483
and 490. Additionally, the approved Preliminary ECP(s) establishes the new
functional baseline.

The PDR will be held to review the preliminary design approach and the

computer program development specifications. The review must (1) result in

concurrence on the acceptability of the engineering approach and follow-on
effort, (2) provide formal approval of the computer program development
specifications, and (3) give approval to proceed with detailed design.
Additionally, the computer program development specifications are placed under

configuration control so that any further changes must be formally approved.
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Approval Authority, Boards and Committees for Computer Program Configurations:

F-16 Air Combat Fighter Configuration Steering Group (F-16 ACF/CSG). The
following responsibilities are direct extractions from the CSG Charter:

The CSG acts as the USAF focal point for review and control of the
F-16 weapons system design and production configuration(s).

The group members are AF/RD (Chairman), AF/XD, AF/OF, AF/RDP, AF/RDQ,
TAC/DR, AFALD and AFSC/SD. The CSG will meet when called by the
chairman. Progress reports will be forwarded to AF/CC as required.
A termination date of the CSG has not been determined.

Following are functions of the CSG:

a. Review, analyze and establish the basic F-16 configuration.

b. Review, analyze, and approve/disapprove appropriate change
proposals for the F-16, based on their effect on life cycle
cost, schedule and performance.

c. Periodically review activities of the F-16 Configuration
Control Board in managing the configuration of the F-16 as
prescribed in AFR 65-3.

d. Request studies or reports as necessary from the F-16 System
Program officer and other organizations to insure that all
requirements and configuration changes are considered in the
light of the objective of minimizing life cycle costs while
retaining required operational performance capabilities.

Types of Change Proposals (CPs) to be resolved by CSG action include:

a. Those CPs originating external (using/supporting command or
allied country) to the F-16 Program Office/Contractor, and
with which the Program Manager (PM) disagrees (unless the CP
is withdrawn by the originator).

b. Those CPs having a Configuration Control Board (CCB)
minority position, which is supported by major command
deputate level,
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c. Those CPs which change system performance capability from
validated operational requirements.

d. Those CPs which, if implemented, will be likely to breach

performance, cost, or schedule thresholds documented in

the PMD.

e. Those CPs requiring resources outside of the allocated
program resources, i.e., VECPs and CPs requiring now dollars
to affect life cycle cost savings.

f. Those CPs which the PM judges to be of interest to the CSG.

NOTE: All other CP activity to be managed in accordance with

with existing regulations, with a quarterly summary

report to the CSG, attendant to, but separate from, the
PAR/SPR.

For avionics software, the CSG shall allocate memory and timing

reserves.

Multinational Configuration Control Board (MCCB):

The MCCB is established by the Multinational Memorandum of

Understanding (MOU) and shall be a governing body for the
lifetime of the weapon system. Prior to PMRT, the System
Program Director (ASD/YP), is the chairman of the MCCB which

acts on all Engineering Change Proposals. Representatives
of the Five Nations and TAC sit on the MCCB.

After PMRT, one representative fr-m each participating government

and TAC will become a member of the Ogden ALC Multinational
Configuration Control Board (MCCB), on F-16 matters. The MCCB,
under authority of the Ogden ALC MCCB Chairman, will consider,

evaluate, and make implementing decisions on behalf of the
involved parties with respect to Engineering Change Proposals
(ECPs) presented to the board. In general, the MCCB shall consider
implementation of all changes to the F-16 weapon system. The

authority/decision to approve any modifications to the F-16
weapon system will remain with the appropriate government offices.

Computer Program Configuration Sub-Board: At PMRT, the O0-ALC MCCB
will establish an F-16 CPCSB to review and approve/disapprove F-16
weapon system software change requests.
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The CPCSB will include representation from applicable AFLC, AFSE,
TAC, EPAF, and technical coordinators as required. Each nation

shall have one voting member. The F-16 System Manager (MMA) will be

the chairman of the CPCSB. This CPCSB shall be governed by O0-ALC
Reg XXXX. The significant roles of the multinational CPCSB are:

a. Approval/disapproval authority for all CPCI Class II on-aircraft
software changes.

b. Approval/disapproval authority for all CPCI Class I on-aircraft
software changes which do not affect system equipment and can
be accomplished within existing AFLC/TAC/EPAF resources.

c. Approval/disapproval authority of companion Class I and
Class II software changes to off-aircraft computer resources.

d. Approve/disapprove emergency software change requests/ECPS.

e. Recertify and reprioritize outstanding software change requests.

f. Approve/disapprove UUT test program CPCIs changes.

g. Approve/disapprove ECPs for AIS control and support software
CPCI: It is anticipated that minor changes to electronic warfare
and training devices may be accomplished without affecting system

integrity. However, if recoupment is planned, such changes will
be forwarded to F-16 MCCB for review/approval/disapproval.

TAC Software Requirements Review (SRR): TAC will establish an SRR

OPR to receive, screen, prioritize, and recertify to the program
manager (SPO)/AFLC SM all TAC software change requests. HQ TAC/DR

will serve as chairman fo the SRRB and will be the single point of
contact for all TAC F-16 weapon system software changes. The chair-
man of the SRRB will be appointed as command representative to all

joint AFLC/TAC/EPAF software review boards/committees which are

established to perform formal design reviews and to monitor approved

software change requests.

EPAF Software Requirements Review (SRR): Each will establish an SRR
OPR to receive, screen, prioritize, certify and submit to the AFLC

SM all software change requests. The following EPAF single points of

contact will serve as the chairman of their respective SRRB and focal

point for software change requests:

4
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a. Belgium - The software support cell (VDT/B-5) avionics
section at BAF airstaff in Brussels, Belgium.

b. Norway - Royal Norwegian Air Force (RNoAF) Materiel Command
at Kjeller, Norway.

c. Netherlands - The F-16 Avionics Section at the Directorate of

Air Materiel in THE HAGUE (DMKLU/AVL/VL2).

d. Denmark - The HQ Tactical Air Command Denmark (TACDEN),
Karup Air Base.
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Computer Program Configuration Items

Operational Flight Programs (OFPs) will be managed as Computer Program
Configuration Items (CPCIs). Changes to baseline CPCIs which are proposed
by the contractor will be submitted as Class I Engineering Change Proposals
(ECPs) per MIL-STD-480, MIL-STD-481, as supplemented by MIL-STD-483, Appendix
XIV. All using activity proposed engineering changes to baseline CPCIs will
be submitted per AFR 57-4, Retrofit Configuration Changes procedures. Prior
to PMRT, 16PP153, the F-16 Configuration Man-gement Plan will apply to config-
uration management of CPCIs.

OFP Configuration Management Approach

The purpose of this section is to present the planned approach for
configuration amangement of all F-16 OFPs. Configuration management for the
various phases of the F-16 life cycle will differ. Consequently, this section
is divided into three phases: developmental, transitional, and operational.

Developmental Phase

The developmental phase is that period of time beginning with the
conception of the system and ending at F-16 Air Vehicle Physical Configuration
Audit (PCA). Software configuration management, documentation, reviews and
audits for both operational and support software shall be developed and
conducted in accordance with the guidance provided by MIL-STDs-483, 490, and 1521.
The product baseline will be established after completion of the Air Force flight
test program and after all changes required for acceptable F-16 performance
have been implemented, verified, and documented. Changes to CPCIs will be
proposed, formatted and processed in accordance with MIL-STD-483 (Appendix XIV).
Engineering change control authority is the responsibility of the F-16 System
Program Director throughout this phase of the program. Assisting the Program
Director in the Engineering Change Control area will be the F-16 Multinational
Configuration Control Board (MCCB).

Transitional Phase

The transitional phase is that period of time commencing with PCA and

ending with overall acceptance of the engineering and management of the system
by AFLC at the Program Management Responsibility Transfer (PMRT) date set
in accordance with AFR 800-4, Transfer of Program Management Responsibility.

During the transitional phase only System Program Office (SPO) approved

changes will be implemented. The MCCB will ensure that proper configuration

management of modified software is maintained. The SPO is responsible for

maintaining configuration control of all production configurations. Only the

SPO can authorize expenditure of funds to make software changes, including T.O.

compatibility changes. Modifications required will be processed using existing

ECP procedures. All changes will be prioritized by the F-16 SPO with inputs

from USAF/EPAF users. The SPO will consider the feasibility of incorporating

changes into the contract baseline depending upon the merit of the change,

the costs involved, and the mission impact.
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Details of the configuration management organization and procedures will
be described in the Operational/Support Configuration Management Procedures
(O/S CMP) document produced during the Full Scale Development Phase. The System
Program Director supported by the MCCB, remains as the final authority for the
approval of any change to a CPCI baseline. A Computer Program Configuration
Sub-Board (CPCSB, AFB 800-14, paragraph 6-11) will be established at Ogden
ALC (MMARE, MMECA) and from resident representatives of the USAF/EPAF as they
deem necessary. Its functivns will be to supply the SPO with the AFLC evaluation
of all change proposals having an impact on OFPs. As such, it will form the
basis for the CPCSB which will exist at Ogden ALC in the Post-PMRT period and
which will directly support the F-16 System Manager and MCCB.

Operational Phase

The Operational phase is that period of time commencing with the complete
PMRT acceptance per AFR 800-4, and continues through the life of the system.

a. The F-16 AISF is used extensively in the modification and test
of the F-16 OFPs and associated documentation, and in support software directly
related to the OFPs (e.e., assembler and link editor programs), to data
reduction and analysis programs, and to those dynamic and mission simulation
programs which are developed to verify change to the OFPs. Analysis, design/
coding, validation and verification (V&V) of software changes are accomplished
within the F-16 AISF. Each change is then flight tested if applicable. Further,
MMECA, using the F-16 AISF, has the responsibility to technically interface
the OFPs with other F-16 software systems and to ensure that hardware/software
interface integrity is maintained. During investigation and development,
complete records of events, steps taken, difficulties encountered, and their
impacts are maintained with the result that the MMECA end product OFP is fully
documented. When computer program changes are contracted, MMECA will monitor
the contractor's progress and accomplish V&V of the end product software
change developed as part of the ECP.

b. Each F-16 computer program planned to be designated as a CPCI will be
Identified in 16PP153, Table II. These specifications and associated documentatiol
define the CPCI baselines which USAF/EPAF and AFLC will maintain during the
operational phase. Changes to the computer programs will require a corresponding

change to the Part 11 specifications and possibly also to the Part I. The CPCSB
will be the central point for processing computer program changes. All change
requests to common CPCI baseline OFPs used by all USAF/EPAF members will be
agreed upon and prioritized by joint USAF/EPAF action prior to being submitted
for incorporation into an ECP. Technical support from Ogden ALC is available
to assist USAF/EPAF in this action. Change requests to country peculiar
OFPs (i.e., OFPs not utilized by all members of the USAF/EPAF) will be handled
in an identical manner as far as configuration management is concerned, subject
to agreements yet to be developed.
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c. The sequence to begin an Engineering Change Proposal (ECP) is shown
in Figure E-6. Request for OFP changes to correct errors or to improve
capabilities will be "breadboarded" where possible, and their impact evaluated
as they are received by the SM. Changes not considered feasible will be
returned to the submitting organization with an appropriate explanation. All
others will then be evaluated to determine whether they involve a hardware change
to the aircraft configuration or not. If the new requirement has a hardware
impact, the SM is responsible for coordination with the hardware IM to obtain
the IMs approval of the hardware change. When sufficient OFP change items have
been accumulated to warrant a block update of the OFF configuration, the total
change items will be reviewed jointly by Ogden ALC and the USAF/EPAF users.
In this review, the exact change items to be included in the block update will
be agreed upon.

d. An ECP will then be prepared containing the engineering data accompanied
by a description of the requirement change. This ECP will be submitted by MMAR
to the computer Program Configuration Sub-Board for approval. If approved, the
SM will prepare and submit the appropriate documentation to the MCCB for approval
or forwarding to the appropriate level for funds authorization to implement the
program change. If disapproved, information on status of the ECP will be
forwarded to the originating unit and other affected agencies. If during
software V&V tests, a make-work change is required, Program Change Requests
(PCRs), as applicable, will be submitted by the program development group for
approval by the CPCSB before the necessary coding changes are incorporated.
The CPCSB will document each PCR and determine the impact of such changes on all
affected activities (T.O.s, trainers, test plans, hardware, etc.). When it has
been determined that no additional make-work changes (PCRs) are required, and
upon CPCSB approval, the ECP will be revised. If additional funding is required,
the SM will amend and resubmit to the Ogden MCCB the previously approved modifi-
cation requirements.

e. When suspected system OFP problems are discovered, in the field, they
will be documented and submitted in accordance with T.O. 00-35D-54, USAF Material
Deficiency Reporting System. They will be reviewed by joint USAF/EPAF action,
and a recommendation will be submitted to the SM by the USAF/EPAF as to the
action required by the SM. All such problems requiring OFF changes will be
separated into "emergency change," "urgent," or "collect for next scheduled
update" categories by joint decision of the SM and USAF/EPAF. Problems which
have a significant impact on F-16 avionics system capability or safety will be
placed in the emergency or urgent change category, in accordance with MIL-STD-480
priority definitions. Emergency and urgent changes will proceed quickly through
the problem analysis, coding and check-out phase. The design goal will be to
implement the necessary requirements as quickly as practicable with a minimum
change to the source OFF. Design interface problems will be resolved whenever
possible by person-to-person contact and followed by formal documentation.

f. At completion of check-out, the change to the updated OFF will undergo

an independent verification, the goal of which is to determine that the change

solves the problem and does not interfere with other normal operating modes.
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Verification will be performed in the AISF and flight test/range facility.
Concurrent with the verification activity, change pages to T.O.s will be written
and verified in the AISF and/or during flight test. At completion of verifica-
tion, the updated OFP and T.O.s are fielded and trainers and ATE are updated as
soon as practical. Documentation, such as criteria, requirements, program
description, and interface documents, is made compatible with the new program.

g. Support software such as compilers, assemblers, simulators, loaders,
link editors, and V&V programs will be updated by ACDCS and MMECA direction to
reflect changes made to the operational software. During the operational soft-
ware change cycle, required changes to support software and hardware will be
accomplished to accommodate the operational software change(s). Both support
hardware and software baseline documentation will be maintained to show details
of all changes required for a particular operational software change. Then,
upon approval of new/revised operational software, these data will be updated to
indicate permanent change approval. Changes to support software/hardware to
enhance their capabilities will be thoroughly documented and controlled by
OOALC/MME. A configuration management program will be developed and maintained
within MME to show baseline software configuration and changes thereto accom-
plished during the OFP software update. This program will assure adequate
control over the engineering development processes prior to release to the field

by the F-16 SM.
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CONFIGURATION MANAGEMENT CONCEPTS:

Classes of Configuration Changes:

Class I Changes:

For the purpose of the O/SCMP, MIL-STD-483 (USAF), Appendix XIV,
Paragraph 140.6.1; shall be the recognized definition of Class I changes.

Class II Changes:

For the purpose of the O/SCMP, MIL-STD-483 (USAF), Appendix XIV,
Paragraph 140.6.2, shall be the recognized definition Class II changes.

After PCA of computer programs, and prior to PMRT, there will be no
Class II changes allowed.

Priorities of Configuration Changes: For the purpose of the O/SCMP, MIL-STD-480,
Paragraph 4.5, provides the definition of Class I Emergency, Urgent and Routine
engineering change priorities.

Computer Program Configuration Items (CPCI):

Definition of a Computer Program Configuration Item: A computer program end
product whose development and subsequent modification is subject to
configuration management.

Baseline Documentation of CPCIs: The "Contract Data Requirements List" (CDRL),
DD Form 1423, is the sole contractual document listing all data to be delivered
under the contract. For computer programs, this usually includes Parts I and II
specifications, users' and prograniers' manuals, configuration management
baseline documentation, test plans and results, end item delivery format and
ECP submittals. Annexes to this O/SCMP shall include specific CDRL requirements.

Assignment of Computer Program Identification Numbers:

Computer Program Identification Number (CPIN): Computer programs,
support programs and related documentation will be separately identified
through a centrally controlled standard Air Force system maintained and
operated by OC-ALC/MMEDU and supported by OC-ALC/ACDT. To maintain the
CPIN system, a separate subsystem under G022, Logistics Management of
Technical Order System, is under development. The Data System Designator
for this subsystem is Q016. The centrally controlled numbering system
also permits OC-ALC to issue a compendium for all items identified as
CPINs. A CPIN number shall be assigned to each CPCI in the F-16
Weapon System.

CPCI NUMBER:

CPCI Number: In accordance with AFR 65-3, MIL-STD-483 and
AFR 800-14, each computer program or aggregated programs subject
to configuration management shall be designated as a Computer
Program Configuration Item (CPCI).
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Supplier P/N: All computer programs (CPCIs) provided in the F-16
program have supplier part numbers assigned to them. These part
numbers shall be used as the item identifier in configuration
management status accounting and control processes. It is also
known as the "alternate number" in the CPIN system.

Configuration Management Phases:

Implementation Phase: The implementation phase is that period of time beginning
with the conception of the system and ending at the end item physical configura-
tion audit (PCA). Software configuration management, documentation, reviews and
audits for both operational and support software shall be developed and conducted
in accordance with the guidance provided by MIL-STDs-480, 483, 490, and 1521.
The product baseline will be established after all changes required for accept-
able performance have been implemented, verified, and documented. Changes to
CPCIs will be proposed, formatted and processed in accordance with MIL-STD-480
and 483. Engineering change control authority is the responsibility of the F-16
System Program Director (ASD/YP) throughout this phase of the program. Assist-
ing the program director in the engineering change control area will be the
F-16 Multinational Configuration Control Board (MCCB).

Transitional Phase (Pre-PMRT): The transitional phase is that period of time
commencing with PCA and ending with overall acceptance of the engineering and
management of the system by AFLC at the Program Management Responsibility
Transfer (PMRT) data set in accordance with AFR 800-4, Transfer of Program
Management Responsibility.

The System Program Director, supported by the MCCB, remains as the final
authority for the approval of any change to a CPCI baseline. Prior to
PMRT, the Computer Program Configuration Sub-Board (CPCSB, AFR 800-14,
Paragraph 6-11) will be established at Ogden ALC (MMA) from resident
representatives of the USAF and EPAF. As such, it will form the basis
for the CPCSB which will exist at Ogden ALC in the Post-PMRT period. The
TAC representative will be from HQ TAC. The CPCSB established prior to
PMRT shall act only on those responsibilities delegated to it by the MCCB.

During the transitional phase, only System Program Office (SPO) approved
changes will be implemented. The MCCB will ensure that proper configura-
tion management of modified software is maintained. The SPO is respon-
sible for maintaining configuration control of all production configura-
tions. Only the SPO can authorize expenditure of funds to make software
changes, including TO compatibility changes. Modifications required will
be processed using existing ECP procedures. All changes will be
prioritized by the F-16 SPO with inputs from USAF/EPAF supporting and
using commands. The SPO will consider the feasibility of incorporating
changes into the contract baseline depending upon the merit of the change,
the costs involved, and the mission impact.

Operational Phase (Post-PMRT): The operational phase is that period of time
commencing with the complete PMRT acceptance per AFR 800-4, and continued
through the life of the weapons system.

A Computer Program Configuration Sub-Board (CPCSB, AFR 800-14,
Paragraph 6-11), consisting of resident representatives of the
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USAF and EPAF, will be established at Ogden ALC to function in the
Post-PMRT period. The CPCSB will operate within the guidelines
established in the Post-PMRT Multinational Configuration Management
Plan (Steering Committee Decision No. 22) and perform support
responsibilities assigned to it by the MCCB.

After a system is in operational use, changes to computer programs
may be necessary to remove latent errors, improve coding or operation,
adapt to changes in system requirements, or incorporate knowledge
gained from operational use. Based upon complexity and other factors
such as system interfaces, constraints, and priorities, control may
vary from on-site management to complex checks and balances with
mandatory security keys and access codes. The authority to change
the computer programs must be carefully and specifically delineated,
particularly when security, safety, or special nuclear restrictions are
involved. Engineering change control authority is the responsibility
of the system manager. The CPCSB performs support responsibilities

assigned to it by the MCCB.
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STATUS ACCOUNTING:

The equipment maintenance status accounting used by AFLC after F-16 items have been
delivered to the using organizations is based on AFLCR 66-16.

All computer programs designated as CPCIs shall be accounted for on the Advance
Configuration Management System (ACMS), DO-57G.

The Advanced Configuration Management System record contains the following elements:

FSC/Part Number Identification - This may be either the CPCI number,
or manufacturer's (supplier) part number, or an abbreviated CPIN
to 15 digits.

TCTO Data

Correction Data

Location Data

Serial number identification - The computer program will share the
same serial number assigned to the end computer hardware item.

Removal and installation

Component Relationship
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MAINTENANCE AGENCY - POLICIES & PROCEDURES (Cont) DATE: 31 October .979
STRUCTURED DESIGN? - DESCRIBE Generally, No.
OFP not structured. The OO-ALC INS OFP Flowchart is structured (IFTRAN)
Future programs will embody structured design.
The Radar OFP comprises 29 components, each performing particular tasks.

STRUCTURED PROGRAMMING? - DESCRIBE

Not currently. Where applicable, new mods will be structured if OFP module
can accommodate.

CODING GUIDELINES:

Identical to "Programming and Software Documentation Standards for the F-4 Weapon
System Test Complex at Ogden ALC," 30 June 1976. It requires structured design,
flowcharting and coding using IFTRAN language and pre-processors.

CHANGE ENTRY METHODS:

Use TSO text-editor package to modify source statements.
Backup storage of two previous versions.

SCHEDULE:

Formal block change schedule: Block II Schedule (18 months)
Block III Schedule (9 months)
Thereafter (12 months)

REPORTING:

See pages E-54 and E-55

COMMENTS: Contracts do not specify requirements for structured programming in OFP.
Contractor supplied programming standards are used. FCC is 80 percent JOVIAL HOL;
Other OFP's are assembly language. Support/Simulation software is Fortran and IBM 360
Basic Assembly Language (BAL)
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MAINTENANCE AGENCY - POLICIES & PROCEDURES (Cont) DATE: 31 October 1979

DOCUMENTATION: See pages E-45 through E-48.

REQUIREMENTS: MMECA writes a Development Specification for any new
software package.
Changes are requested using a standard form.

B-5

DESIGN: Contractor format patterned after MIL-STD-483/490

ACDCS writes a Product Specification describing the design

of the software needed to implement the requirements specifications.

USER: c-5

A User's Manual is written for each new software package.

A Version Description Document is written for each modification

to an existing software (configured) item.

Manuals: Pilot's Manual

Standard Support Software Manual

Computer Programming Manual Guide

PROGRAM PROBLEM REPORTING SYSTEM: See pages E-49 and E-50.

COMMENTS:
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DOCUMENTATION

General

It is imperative that adequate documentation be provided in order to properly
operate, maintain, modify, and otherwise support the OFP after acceptance. Such

documentation should include not only that applicable to the OFPs themselves, but

also that applicable to the design, operation and maintenance of the OFP support

equipment in the F-16 AISF, that applicable to the OFP utility support software

(Assemblers etc.), and that necessary for the USAF/EPAF users to accomplish their
CFP support functions. Within the limits of F-16 disclosure guidance authorized

at the time of EPAF requests, documentation will be made available to EPAF

representatives in their home country. Such documentation may include data related

to programming languages, specifications, program descriptions, etc. in the
appropriate media. Such documentation is being developed during the Full Scale

Development Phase by the SPO (see Tables E-1 and E-2), and will be updated by the

SPO as necessary until PMRT occurs, at which time the SM will continue that update

responsibility. In order to allow OOALC/USAF/EPAF personnel to become cognizant

of the OFPs and AISF early in the program, and to facilitate a quick and orderly

transfer of engineering responsibility, users with data requirements will order
such data through the F-16 SPO. All documentation will use applicable military

standard formats or will conform to the contractor's best commercial practices as

appropriate. Other contractor-generated data not specified in the Contract Data
Requirements LiSL may be acquired on one-time basis via the Data Accession List

during FSD.

AISF Support

As each set of equipment for each OFP is acquired, the F-16 SPO and Ogden ALC

will establish the necessary data requirements. Currently, the Avionics

Equipment Bay (AEB) is being procured as an item of support equipment and

the Dynamic System Simulator (DSS) is being procured under an AFALD contract.

These separate, distinct actions preclude developing a data matrix similar

to Table E-2.

However, typical data deliveries will baseline the equipment design, operation,

maintenance and provide provisions to maintain configuration reporting.
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TABLE E-1. DATA ITEM DESCRIPTION TITLES

DI-E-3119A Computer Program Development
Specification

DI-E-3120A Computer Program Product
Specification

DI-E-3121 Version Description Document

(Computer Program)

DI-E-3122 Configuration Index

(Computer Program)

DI-E-3123 Change Status Report

(Computei Program)

DI-M-3410/M Users Manual (Computer Program)/
Modified

DI-M-3411/M Computer Programming Manual/

Modified

DI-T-3703 Category I Test Plan/
Procedures (Computer Programs)

DI-T-3717 Category Test Report

(Computer Programs)

DI-H-5072/M Contract End Item Format
Requirements (Software)/Modified

3
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TABLE E-3. AISF MAINTENLNCE AND SUPPORT DOCUMENTATION

DATA ITEM

DESCRIPTION IDENTIFICATION

DI-E-7013A Drawings, Engineering and Associated
Lists, Level 1 (Conceptual and
Development Design)

DI-E-7014A Drawings, Engineering and Associated

Lists, Level 2 (Production Prototype
and Limited Production)

DI-E7015A Drawings, Engineering and Associated
Lists, Level 3 (Production)

DI-E-5049 Maintenance Data, Commercial

DI-M-5097 Computer Maintenance Diagnostic
Manual

DI-P-3472A Procurement Data Package and Lists

DI-P-3461 Procurement Method Coding Document

DI-H-3265 Training Planning Information
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DEFICIENCY REPORT/CHANGE PROCEDURES: The USAF Material Deficiency Reporting and
Investigating System, TO 00-35D-54, establishes the system that will feed back
deficiency data on computer programs, so that corrective action may be taken.
Following is a brief synopsis of deficiency report categories:

a. Category I Material Deficiency Report (MDR): A report of an emergency condition
on computer programs which presents, or has the clear potential to present an
unacceptable safety, operational, or maintenance hazard.

b. Category II MDR: Deficiencies in computer programs which are related to errors
generated in design and production or changes that could upgrade its operation.
This does not include major modification program efforts to produce a new
capability.

Pre-PMRT Change Process: Prior to PMRT, only System Program Office (SPO) approval
changes will be implemented. During this period, the F-16 SPO is responsible for
the F-16 Deficiency Reporting Program and YPCB is the designated single point of
contact for all deficiency reports. YPOI 800-9, processing of F-16 Deficiency
Reports (DRs), establishes the responsibilities and procedures for the processing,
evaluation and disposition of F-16 DRs for all personnel assigned or attached to
the Deputy for F-16. The System Program Director, supported by the MCCB, remains
as the final authority for approval for any change. His approval is required as
DRs/changes are submitted in requests for Engineering Change Proposals.
YP 01 800-3, Advance Change Study Notices (ACSNs), Contract Change Proposals (ECPs)
Processing, describes the F-16 SPO procedures allow supporting/implementing
command/country participation in the solicitation/evaluation of DRs and other
changes. Additionally, they are represented at MDRB meetings.

Post-PMRT Change Process: Figure E-6 (page E-41) graphically illustrates the
software change process following PMRT. All F-16 airborne software (OFPs) are
assigned to the System Manager (SM) at Ogden ALC. Also all F-16 peculiar AICS LRU
and SRU items are MMAC coded to the Ogden ALC System Manager. Therefore, this
process shall apply to avionics, AIS, Depot and microprocessor subsystem/support
equipment categories.

Change Request Submittals: Most frequently, changes will originate through
deficiency reports submitted in accordance with TO 00-35D-54. All MDRs will
be prepared on the DD Form 173, Joint Messages, and submitted electrical
transmission. The format used shall be Standard Form 368, Quality Deficiency
Report, blocks 3 through 22 (AFR 74-6). Changes may also be initiated
through unsolicited ECPs, letters, etc. All change activity shall be controlled
through the Material Improvement Program (MIP) and tracked with G026 reporting
system.

Screening Function: The System Manager shall perform a preliminary review of
all DRs and other change recommendations. All members of the CPCSB shall
receive copies of these documents at least two weeks prior to the CPCSB meeting.
They will be distributed on a regular basis for maximum awareness. The SM
may assemble a technical review team of CPCSB members and applicable
IM/MME/MACT engineers and technicians required to isolate the problem and
separate hardware versus software discrepancies. This function may include
AISF testing as well as contractor tasking. The technical review team shall
assist the SM in the preparation of required forms for CPCSB and MCCB action
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as described in the following paragraph. Related LRU/SRU test program impacts
will also be assessed. Finally, the CPCSB shall provide approval or
disapproval of continuing the project. The Trainer Device Manager (IMT)
representative of the CPCSB shall initiate impacted changes for the Operational
ilight Trainer (OFT) and Simulated Aircraft Maintenance Trainer (SAMT) design.
Impacted System and Item Managers external to O0-ALC shall be notified early
of impending changes affecting their interfaced equipment. Their participation
on the CPCSB for the related project may be considered desirable.

Project Formalization:

a. Software change requirements shall be documented on AFLC Form 75
by the System Manager.

b. Software change requirements resulting from or causing hardware

modifications will require AFLC Form 75 to be appended to
AFLC Form 48 (Class IV modification). For Class V modifications,

AFLC Form 2600 series (i.e., 2612, 2613, etc.) are applicable.

Total software cost will be identified in block 12F of the
AFLC Form 48. The budget project column on this form will be
annotated EEIC 583 for software requirements.

c. Once a change requirement has been identified, verified and
defined it may next be held in a "loop" awaiting an appropriate

implementation time. This delay may be caused by various
factors (i.e., grouping of block update changes, memory and

timing approval of the Configuration Steering Group (CSG),

low impact priority, etc.).
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DESCRIPTION OF SKILL LEVEL AND TYPE (AF/CS/CONT) OF PERSONNEL MAINTAINING THIS PACKAGE

I. OFP Engineers are EE/math trained, generally skilled as systems engineers.

II. DUTIES AND RESPONSIBILITIES

1. The incumbents perform a variety of computer resource engineering and
related assignments in support of resea-ch, advanced, and/or production Air Force
Weapon systems. The work may be in on( of the major functional areas of computer
resource functional requirements, operational oi system test computer resources.
The work is generally broken down into tasks, and the incumbents are responsible
for the planning and execution of such tasks under the technical direction of an
avionics systems functional expert for the particular functions involved.

2. The incumbents execute tasks of high complexity, and must have a detailed
knowledge of the impact of the computer resources on the performance of the weapons
system. This requires a detailed knowledge of the applicable computer program
and computer hardware performance characteristics.

3. The incumbents assist in the solution of difficult avionics engineering
problems and implement the solution to such problems via the appropriate avionics
computer program. The incumbents accomplish such action in conformance with
the principles and practices identified in AFR 800-14 Vols I and II. These
problems are normally ones that have not been previously solved, and thus have no
precedent. In order to solve such problems, the incumbents bridge the gap between
the problem requirements and the methods and techniques available in the
existing technology.

4. The duties of the incumbents involve major responsibility for one or more
of the following depending on the system requirements:

a. Analysis of digital avionic system functional and performance require-
ments including the system's operational environment, crew capabilities and
training, avionic equipment capabilities and performance characteristics, man/
machine interface, special compatibility requirements in areas such as programming
language, documentation standards, etc.

b. Formulation of avionic system development approaches and procurement
strategies.

c. Definition and development of the operating procedures, tools and
facilitities necessary to support the development approach.

d. Preparation of materials and the definition and execution of procedures
and tasks necessary to effect procurement strategies.

e. Definition, design, development and documentation of the operational
and support computer resources necessary to meet the system's functional and per-
formance requirements together with providing assistance as required in the
integration, test and evaluation of such computer resources.

f. Maintain a knowledge of computer architectures, interface requirements
and programming languages for application in solving data processing requirements
of both existing and proposed systems.
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g. Assist in conducting laboratory and/or system demonstrations as
required.

h. Monitor contractor oriented tasks by chairing design reviews and
reviewing and approving delivered documentation, etc.

i. Monitors all Engineering Change Proposals (ECPs) and TCTOs to assure
that configuration changes do not affect computer program interfaces.

j. Provides engineering advisory and consultation services for Air
Force activities as required.

k. Performs other duties as directed.

III. OTHER SIGNIFICANT FACTS

The incumbents must have a thorough knowledge of the fundamentals of
engineering, and mathematics such as would be required of a Bachelor of Science
degree in Engineering, Physics or Mathematics. In addition, the position requires
a minimum of one year's experience in any one or all of the areas of systems
analysis, digital computer systems, programming languages and system development
techniques. The incumbents must possess the capability to quickly correlate the
technical, administrative and economic aspects of the work to assure a cost-
effective system development.

IV, TYPICAL EXPERIENrE

GS-12 Electronics Engineer with experience in Embedded Computer Systems.
Typically would have 8-15 years experience in aircraft systems and
software support.

Normally have had 40-80 hours specialized class training on
microprocessor/assembly language, Fortran IV. Education level
includes BS, MS, Ph.D candidate.

V. ORGANIC VERSUS CONTRACTOR

It is expected that not all OFP support will be organic following PMRT.
PMRT is 1985 with OFPs now under Reliability Improvement Warranty (RIW) until 1983.
An AF study using the F-16 will be the basis for determination of subsystem
support by the ALC.
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SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES DATE: 31 October 1979

BUILDINGS:

MMECA/ACDCS - 5000 Square Feet
(50% use-shared with F-4)

MMETA -

AISF including AEB (tower) 13,000 Square Feet

DSS Room 3,000 Square Feet Raised Floor

AIS Room 3,600 Square Feet

AEB Room 1,250 Square Feet
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SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES (Cont) DATE: 31 October 1979
COMPUTER FACILITIES (Type, Quantity, Application. Cost & Usage)

OFP activities are split between MMECA evaluation and simulation via OS 360-TSO,
MMETA test using the avionics Integrated Support Facility (AISF), and actual
flight test. O'FP testing is indicated in Figure E-7. The ACDCS OS 360 system is
shown in Figure E-8. The Dynamic System Simulator (DSS) is shown in Figure E-9.

The purpose of the support test beds for maintenance of F-16 OFPs is to provide
the necessary tools to identify OFP errors, optimize OFP operation and handle new
OFP operational concepts during the life cycle of the F-16 aircraft. The proposed
test beds are functionally organized into four parts. These include a General
Purpose Computer Complex (GPCC) for creation of OFP tapes, Dynamic Test Stations
(DTS) to check out the individual OFPs in real time with a simulated real world
environment, and Avionics Equipment Bay (AEB) to test the interfaces between
the various avionics systems, and a Flight Test Aircraft Range Facility to test
the system in an operational environment. The proposed capabilities to be provided
by these equipments and facilities and the OFP Support System Flow are discussed
below and shown in Figure E-1O. The total OFP support process will involve use of
all of the described equipments and facilities.

The proposed support system will, in all likelihood, be of the same order of
magnitude of complexity as the systems whose problems it is intended to solve.
One of the basic system design requirements is, therefore, that the facilities
be dtigned such that the test engineer has a high degree of confidence in the
support facilities functions. Valuable resources will be wasted if the test
engineers have to decide whether the causes of anomalous behavior lie in the
support facility or in the avionics under test. The support facilities must
therefore provide diagnostic capabilities to determine the integrity of the support
facilities and isolate any problems associated with the support facilities. In
addition, a self-test capability should be included that provides a go/no-go
overall closed-loop test to be performed before use of the DTS or AEB. This
insures that the test facilities are functioning normally and promotes test engineer
confidence in use of the system. In addition, each facility will undergo certifi-
cation testing as a final portion of each development segment. The testing will
consist of comparison of results from all facilities against flight test results
with all discrepancies corrected or explained.

General Purpose Computer Complex (GPCC)

As shown in Figure E-7, the GPCC is the first step in the OFP support system flow.
The purpose of this facility is to provide the necessary support for OFP development
required before testing on the Dynamic Test Stations. These support tasks would
include algorithm evaluation of proposed OFP changes, logging all OFP changes,
assembly and creation of OFFs for testing and operational use, preliminary check-
out of new OFP code, reduction of flight test simulation data and support of
configuration management tasks (e.g., file management, automatic flow charting).
The GPCC will support these activities with a general purpose IBM 360-65 computer
available at Ogden ALC (see Figure E-8). This general purpose computer can provide
the necessary resources to perform the functions described above. These include
a Higher Order Language (e.g., FORTRAN, JOVIAL J3B) for algorithm evaluation and
data reduction programs, assemblers/compilers for various flight computers,
functional simulations of the various flight computers for initial code check-out,
document generation and maintenance using editing and test processing features, etc.
The GPCC will not be dedicated to the F-16 support facility. Use of the general
purpose computer will, therefore, be in either a batch, remote-job-entry, or
interactive timesharing mode.
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F-16 Avionics Integration Support Facility (AISF) Equipment

The F-16 AISF will contain the support equipment necessary to maintain selected
F-16 OFPs at Ogden ALC throughout the life of the F-16. The support equipment will
be of two types, Dynamic Test Stations, and Avionics Equipment Bay.

a. The Dynamic System Simulator (DSS) is a FCC OFP test stand which can be

operated in various modes for FCC OFP components interface testing. A decision
to develop an in-house capability was made based upon a comparison of the

cost required to establish such a capability in the AISF versus the cost for
contractor support via his in-plant su,)port equipment for the workload esti-
mated for that OFP.

The Simulator Host Computer (SHC) will provide modes simulating the aircraft
response and flight sensors as well as a real world model for dynamic
simulation of the F-16 performance in an operational environment. The OFP
output from the DSS will be processed by the SHC with its models, the response
conditioned, and inputted back to the OFP. This complex will be used to make
and check OFP updates. The internal procedures for the change process of a
new OFP will reflect those established by Ogden ALC/MME.

b. The Avionic Equipment Bay is a hot mock-up of the forward fuselage containing
those F-16 avionics having digital interface with the F-16 OFPs. It is used
for system integration of various combinations of hardware and software.

c. The AISF will contain those resources necessary to modify, test, reproduce
and distribute AIS software. The software preparation stations will be used

to update, modify and maintain control, support and test software for the
four types of F-16 AIS test stations. Additionally, it will be used for

preparation of new test programs required to test additional LRUs on the AIS.
The AIS test stations will be used for engineering analysis of hardware/soft-
ware problems, evaluation of proposed design changes, integration of AIS

elements, and V&V of all changed programs. They will be utilized to assure
design and performance compatibility between the Avionics Self Test/Built-in
Test and AIS test programs. The AIS will also be used in support of hardware/
software modifications to the test stations.

The AISF will contain an Interfaca Test Adapter modifying area for prototyping/
modifying ITAs. Additionally, an AIS documentation library within the AISF
will have the necessary equipment to reproduce and distribute changed programs.
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ACDCS:

IBM 360/65 Quantity = 1

The IBM 360 is used for the following:

1. Generate OFP machine code.
2. Testing with intenrtretive simulation programs.
3. Checkout of HOL written algorithms (FORTRAN).
4. Analyze flight test data.
5. MIS Programs.

Languages: FORTRAN (90 percent) COBOL (10 percent)

7 (,,mputer t.< rminails I
7 Cprintr t s computer supportI pr int-.r I

Requirt..d t' f haurs for PDR OFP Test of F-4, F-16.

MttY TA:

F-l6 AISF - (See attached list of equipment)

Ars - Automated Test Equipment to support field
automatic test equipment
*50 percent software support, 50 percent hardware support

o 4 test stands
o Adapters
o Peculiar Test Equipment $ 7.5M*

AEB (Tower) - hot avionics mock-up to bench test OFP
compatibility and hardware mods.

*40 percent software support, 60 percent hardware support $ 4.3M*

o Test Bench
o Hot Mock-up
o Peculiar T.E.

DSS/SMOP DTC - simulator - *100 percent software support
and RES (bid not in yet) $ 10.5M*
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F-16 AISF

Pr'C S- stem L0 1 Host Simulation Computer

DMA-1C 1 DEC Sys. 10 DMA Window

TU4 5 2 Tape Drives

RP06 2 Disk

Line Printer 1

DEC VT-IO0 4 Terminals

DEC 11-55 1 Connector Betweei DEC Sys 10
and DSS

RK05 2 Disk

DFC 11-34 1 DSS

"ZKO5 2 Disk

VT-100 1 Terminal

Picture System 2 1 Evans and Southerland Graphic
Display Sys.
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Software Host Language Size*

Vendor Supplied IBM 360/65 Fortran 33867 lines code And comment
- application

unknown

FCC Data Reduction IBM 360/65 Fortran 8346 lines code and comment

FCR Data Reduction IBM 360/65 Fortran 6230 lines code and comment

SM Data Reduction IBM 360/65 Fortran 6570 lines code and comment

General Support IBM 360/65 Fortran 576 lines code and comment

FCC Postflight IBM 360/65 Fortran 4378 lines code and comment

SM Postflight IBM 360/65 Fortran 3664 lines code and comment

FCR Postflight IBM 360/65 Fortran 3154 lines code and comment

SMS Cross Assembler IBM 360/65 Fortran 277K words

INS Cross Assembler IBM 360/65 Fortran & 220K words
BAL

INS Cross Link Edit IBM 360/65 Fortran & 120K words
BAL

INS Simulator IBM 360/65 Fortran & 150K words
BAL

INS RPG IBM 360/65 Fortran & 62K words
BAL

INS Post Processing IBM 360/65 Fortran & 94K words
BAL

DSS Control/Monitor PDP-11/34 AL 24K words

AEB Delco Alpha AL 32K words

L&S Picture System PDP-11/55 Fortran 96K words
(5% AL)

AISF System SIM DEC-10 Fortran 768K words

Bus Monitor PDP-11/55 Al, 28K words

*NOIE: N, Line/Object Size was available where lines only given, ratio varies with
designj. INS provided detail analysis (ivailable in original FIELD SITE
DATA on file) which indicates cstimate, for comparison of program sizes
will v-iry. Generally BAL produces less object code - is more difi icult to

wr i t i nd mo i fv - t han VORTRPJN.
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u:,cport, OF? flight test requirements will be managed by the SPO (ASD/YPT)

1til PMRIL whiLch point Ogden ALC will assume this responsibility. The SPO
pLaL- ro primariiy use the FSD avionics test aircraft (F-16A No.3, serial
number 7i-0747) for this task. This aircraft is equipped with an avionics data
bus that allows all traffic on the MUX bus to be recorded. These software testing
tasks will be accomplished at Edwards AFB.

The DT&E disposition plan (not yet formally approved) assigned F-16A No.5
(serial number 75-0749) to Hill AFB for OFP support. This aircraft is to be
transferred from Edwards in October 1979. F-16A No.5 will require additional
instrumentation in order to record MUJX bus data. Intermediate and depot level
support of the instrumentation and the reduction of avionics data will be accom-
plished at the AFFTC subject to an MOU between Ogden ALC and AFFTC.

It is anticipated that the F-16 flight test aircraft used for OFP flight
testing will carry instrumentation which will include capability for data
recording. The addition of sophisticated instrumentation, on the range and the
aircraft, will provide a facility to test and evaluate air combat maneuverin ,

air-to-station/air-to-air weapons release, gunnery, and navigational systems.

Approximately 90 flight hours per block change are forecast for OFP testing.
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SOFTWARE PACKAGE CHARACTERISTICS - TRAINING REQUIREMENTS DATE: 31 October 1979

PROGRAMMER TRAINING:

F-16 systems familiarization for software support systems engineering/
programming personnel will be required. These courses will establish a basic
knowledge in avionics navigation/weapon release functions as mechanized in the
digital avionics system. Specialized courses for software support systems
simulation personnel are also required. This training will familiarize and
establish basic skills in the development and operation of minicomputer systems,
peripheral equipment, real-time avionics models, simulation software executive
routines, and data reduction/analysis information processing. Management courses
in OFP support systems will establish management visibility in the many disciplines
whose composite structure is an operating OFP support system. These courses will
include such topics as V&V methodology, configuration management, tactical systems
simulation techniques, etc. Training in certain areas of these categories will
take place as part of the OFP Independent Assessment activities in FSD; however,
the training will still be required for those additional personnel that are acquired
during the transitional phase. The F-16 Maintenance Training and Transition Plan
produced during FSD will outline specific training requirements. The phasing of
courses will be optimized to reduce the impact on F-16 production activities during
the training periods.

USER TRAINING:

Plans for user training are being developed.
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DESCRIPTION OF NUMBERS AND TYPES OF MAINTENANCE ACTIONS PERFORMED EACH YEAR
SINCE PMRT

The following Pre-PMRT F-16 OFP changes were cited by MIMECA personnel:

Change ID Date OF__ Description

ECP 042R 1977 INS Incorporate automatic magnetic
variation (MAGVAR)
Modification of two cards
Addition of two ROM chips
1228 data base words affected

ACSN 484 1/1977 HUD Symbology change i.icluding seven
major refinements

Block I HUD Use of fall line to indicate
100 x 40 Radar Scan

ECP 206 HUD 5 additions
(Block II) 9 modifications

ECP 153 9/1978 Radar Definition of configuration update,

Retrofit Plan, and schedule

W ECP 22 4/1979 Radar Correct Problems

W ECP 23 8/1979 Radar Correct Problems

W ECP 30 9/1979 Radar Correct Problems

W ECP 17RI Radar Upgrade Radar OFP

Block II SMS Code design updates
Code modification for POD testing
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PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE MAINTENANCE COST HISTORY DATE: 31 October 1979
YEARLY COST OF MAINTAINING PACKAGE:

The table below summarizes the MMECA effort spent directly in requirements
evaluaticn of change candidates and OFP testing of change items for F-16
Block II. Reference: Project Analysis Report dated 25 August 1979.

Projected
Number of Original Actual Percent Estimate

Description Changes/Tasks Estimate Resource Time Completed to Complete

PDR Support, 19 522 771 Hours 100% 771 Hours
Relase 1A

OFT Test, 25 2,876 1,847 58% 3,173
Release IC

Requirements 76 1,056 337 98% 343
Evaluation (task re-assigned to contractor)
Release 2E

OFP Test, 22 1,465 279 22% 1,257
Release 2G

Requirements 4 80 - 0% 80
Evaluation,
Release 31

Requirements
Evaluation,
Release 11 65 610 900 100% 900

TOTAL 211 6,609 4,134 Hours 6,524 Hours

The projected cost budget is shown on pages E-67 through E-69.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE:31 October 1979

F-16 SOFTWARE COST SHARING BUDGET

TOTAL COST SUMMARY

TOTAL COSTS ($ NIL)

FY '80 FY '81 FY '82

Manpower 4.03 5.40 5.89

AISY & SSC .43 2.31 3.10

ECP***

TOTAL 4.46 7.7' 8.99

*ASD/YP (AFSC) Administeredi Prior to PMRT.

PRO-RATA COST SUMMARY

APPORTIONED COST ($ IL)
Number of
Aircraft PCT FY '80 FY '81 FY '82

UJSAF 650 65.2 2.91 5.03 5.86

Belgium 116 11.6 .52 .89 1.04

Netherlands 102 10.2 .45 .79 .92

Norway 72 7.2 .32 .56 .65

Denmark 58 5.8 .26 .45 .52

TOTAL 998 100.0 4.46 7.71 8.99
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 October 1979

F-16 SOFTWARE COST SHARING BUDGET

Manpower Total Cost ($ NIL)

FY '80 FY '81 FY '82 FY '80 FT '81 FY '82

MMAR(SM) 6 6 6 .30 .30 .30*

MET(AISF) 6 6 6 .30 .30 .30*

(Flight Test) 3 3 3 .15 .15 .15*

)tIEC 27 27 27 1.35 1.35 1.35*

MACT 8 18 18 .46 1.04 1.04 *

MACP/L 5 15 15 .29 .87 .87 *

ACDC 17 20 22 .85 1.00. 1.10*

CONTRACTOR
Engr 5 6 12 (1) .33 .39 .78**

77 101 109 4.03 5.40 5.89

*Estimated at $50K/man year
**Estimated at 58K/man year
SEstimated at 65K/man year

Note (1) MMAR -4
(a) Integ Engr (GD)
(b) AEB Engr (GD)
(e) RES Engr (WEC)
(d) AIS Engr (GD)

(2) NMET -3
(3) NMEC -5 (GD)
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 October

EQUIMEN MAITENNCE F-16 SOFTWARE COST SHARING 
BUDGET

Maintenance

Cost ($ MIL) Cost ($ MIL)
Item Orig Cost Maint Factor FT '80 FT '81 FY '82

AEB 4.03 3.56 .21 .43 .43

DEC10 1.32 1.32 .08 .16 .16

DSS (Phase 1) 3.24 1.08 .03 .13 .13
(Phase 11) 2.33 .78 .09 .09

SMOP TS 2.50 .83 .10 .10

MDS 800 .05 .05 .01 .01

RES 1.00 1.00 .12 .12

AIS 9.00 9.00 .81 1.08

HUD TS 2.50 .83 .10 .10

Flighit Test 3.73 1.24 .15 .15
(FY '81)

Flight .58 .58 .07 .07
Reduction

ESS .08 .08 .01 .01

EPROM Programmer .25 .10 .01 .01 .01

ATFO 5.64 1.90 .23

Mini DENS .72 .37 .04

S1W Prep Station .58 .28 .02 .03 .03

S/W Repo Station .18 .18 .02

AISF A/C. Halon, .17 .17 .02 .02
400 Hz __

SUB TOTAL 37.9k, 23.35 .37 2.24 3.02

UTILITIES .01 .01 .01

SUPPLIES .01 .01 .02

IBM 360 UTILIZATION .04 .05 .05

TOTAL .43 2.31 3.10
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PREDICTIVE SOFTWARE COST MODEL

HISTORICAL DATA SOURCES DATE:31 October 1979

Data Base Name F-16 Operational Flight Program

Location OO-ALC/MNECA, Hill AFB, Utah

Contact Person Dave Thornell

Phone Number (801) 777-7231

General Contents Manhours by task

Period Covered The data base currently contains only manhours
associated with V&V of contractor-generated
changes. O0-ALC/MMECA will not begin generating
changes until 1981.

Data Quality Good detail on expenditure of manhours to task
level.
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PREDICTIVE SOFTWARE COST MODEL

RECOMMENDATIONS RE SOFTWARE SUPPORT COST PREDICTING DATE: 31 October 1979

RESPONDENT: Dave Thornell

o What existing airplane will it be most like?

o How much ROM? (Use for infrequently changed programs.)

o HOL versus AL - Does not make much difference price-wise. FCC uses JOVIAL HOL
which is easier to modify (the OFP) and provides good visibility of change/
structure. Software interfaces have significant cost impact.

o Number of aircraft supported - not a major cost factor.

o What functions will the system have? What mission-support automated features
(e.g., BIT)? Will there be off-line systems (e.g., mission profile
generators, BIT analysis)?

o How much software will be assigned to the system manager via the item
manager?

o Is it being built by somebody who supports another system I'm using?

o Is the ALC required to support OT&E requirements from AFTEC?

o When is PMRT in relation to production?

o Will the whole system transfer, or just certain configurations?
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PREDICTIVE SOFTWARE COST MODEL

RECOMMENDATIONS RE SOFTWARE SUPPORT COST PREDICTING DATE: 31 October 1979

RESPONDENT: Dave Thornell

o What existing airplane will it be most like?

o How much ROM? (Use for infrequently changed programs.)

o HOL versus AL - Does not make much difference price-wise. FCC uses JOVIAL HOL
which is easier to modify (the OFP) and provides good visibility of change/
structure. Software interfaces have significant cost impact.

o Number of aircraft supported - not a major cost factor.

o What functions will the system have? What mission-support automated features
(e.g., BIT)? Will there be off-line systems (e.g., mission profile
generators, BIT analysis)?

o How much software will be assigned to the system manager via the item
manager?

o Is it being built by somebody who supports another system I'm using?

o Is the ALC required to support OT&E requirements from AFTEC?

o When is PMRT in relation to production?

o Will the whole system transfer, or just certain configurations?
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET- Acronyms DATE: 3 1 October 1979

AD Data Automation
ADTS Avionic Depot Test Station
AEB Avionic Equipment Bay
AIS Avionic Intermediate Shop
AISF Avionic Integration Support Facility
ATD Aircrew Training Device
ATS Automatic Test System

CADC Central Air Data Computer
CDR Critical Design Review
CEP Contractural Engineering Proposal
C/I Computer/Inertial
CM Configuration Management
CPCI Computer Program Configuration Item
CPCSB Computer Program Configuration Sub-Board
CPIN Computer Program Identification Number
CRISP Computer Resources Integrated Support Plan

D/I Display/Indicator
DRs Deficiency Reports
DSS Dynamic System Simulator
DTS Dynamic Test Station

ECP Engineering Change Proposal
ECS Embedded Computer System
EPROM Erasable-Programmable Read Only Memory
E Electronic Warfare

FCC Fire Control Computer
FCR Fire Control Radar
FMS Foreign Military Sales

GPCC General Purpose Computer Complex

HUD Head-up Display

IAW In Accordance With
IM Item Manager
INS Inertial Navigation Set

LRU Line Replaceable Unit

MCCB Multinational Configuration Control Board
MDMP Multinational Configuration Management Plan
MDRB Material Deficiency Review Board
MIP Material Improvement Program
MOU Memorandum of Understanding
MUX Multiplex
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - Acronyms DATE: 31 Octobe 1979

OCP Organic Change Proposal
OFP Operational Flight Program
OFT Operational Flight Trainer
0I Operating Instruction
OPR Office of Prime Responsibility
O/SCMP Operational/Support Configuration Management Plan

PCA Physical Configuration Audit
PDR Preliminary Design Review
PMRT Program Management Responsibility Transfer
P/P Processors/Pneumatics
PROM Programmable Read-Only Memory

RAM Random Access Memory
REO Radar/Electro-Optical Display
RF Radio Frequency
ROM Read-Only Memory

SAMT Simulated Aircraft Maintenance Trainer
SM System Manager
SMS Stores Management Set

SOW Statement of Work
SPO System Program Office
SRR Software Requirement Review
SRU Shop Replaceable Unit

TCTO Time Compliance Technical Order

UUT Unit Under Test

V&V Validation and Verification
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PREDICTIVE SOFTWARE COST MODEL
FIELD EVALUATION REPORT

GENERAL SOFTWARE PACKAGE DESCRIPTION DATE: 15 Feb. '8f

ALC: WR WEAPON SYSTEM: F-15

SOFTWARE PACKAGE: See description on pages F-2 through F-4.

PERSONNEL CONTACTED:
Charles Singleton, MO~C
Herschel Vandiver, MMEC
Henry McGirt, MMECD
Bob Anderson, MMC
Pete Cerny, MNECV

SOFTWARE PACKAGE CHARACTERISTICS:
cc RDP

SIZE:
16K 24FY (96k is planned for June 1980.

LANGUAGE: This includes the PSP).
Assembly Assembly

APPLICATION: General navigation Target acquisition and fire control
and flight control

COMPLEXITY: Not very complex, Very complex
structured design

YEAR DEVELOPED:
1970 1972

DEVELOPER: McAir Hughes

COMMENTS Inadequate visibility into program

HOST (AlIRBORNE) COMPUTER CHARACTER ISTICS:
cc RDP

MANUFACTURER: IBM Hughes

MODEL NUMBERIDESIGNATOR- AP-l HCM-231

WORD SIZE: 32 bit 24 bit

MEMORY SIZE: 16K 24K (the planned 96k memory will
have -.-30k spare words)

MEMORY FILL: 70% Full

WEAPON SYSTEM USE:

NUMBER OF USERS: .'400; 729 planned

LOCATIONS OF USERS: Worldwide

FREOUENCY OF USE: daily

INTERVIEWERIS): RB an.C .Frmn.A .fa.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATI: 15 Feb. '80

F-15 Avionics System Overview - The F-15 uses an integrated system in
which twelve avionics subsystems interface with the Central Computer (CC)
via redundant multiplex (MUX) busses. The Central Computer performs primarily
mission oriented calculations, while computations and processing generic to
peripheral avionic subsystems are accomplished (insofar as possible) within
the subsystems themselves. Thus, the Central Computer accepts inputs calculated
by peripheral avionics devices, performs mission oriented calculations and
outputs results to the appropriate subsystems. The F-15 Radar System, Air Data
System, Lead Computing Gyro, Inertial Navigation Set and Radar Warning Receiver
of the Tactical Electronics Warfare System have self-contained computers. The
Radar Warning Receiver (RWR) and Internal Countermeasures Set (ICS), part of the
Tactical Electronic Warfare System, the Central Computer, and Radar Processor
are the only programmable devices on the F-15. The RWR has a data processor and
the ICS has a read only memory which will be used as a back up if the RWR has
a malfunction. Also, the Heads-Up Display and Vertical Situation Display
have self-contained symbol generators. In addition, each avionics device which
interfaces with the Central Computer has a self-contained analog-to-digital and
digital-to-analog conversion unit so that all interfaces between the Central
Computer and peripheral avionics are digital. Should communication between the
Central Computer and Radar be interrupted, the Radar Data Processor via an
independent multiplex bus can provide control of the radar to sustain a
capability to continue combat. Although this discussion portrays relatively
simple interfaces, the fact remains that integration is extensive and performance
of the F-15 Weapon System is directly dependent on the proper functioning of
the Central Computer and Radar Data Processor Operational Flight Programs.
Figures F-l and 7-2 are block diagrams of the CC and RDP interfaces, respectively.

Central Computer - The F-15 CC is an IBM developed general purpose, stored
program, simplex, high speed, digital machine designated the AP-l. The CC memory
is random access, non-volatile core with a capacity of 16,384 34-bit words
(2 parity) which is expandable to 24,576 words.

Central Computer OFP (CCOFP) - The CCOFP directs the computer to solve the
various F-15 related problems. The CCOFP is divided into eight program modules
as listed below. The modular sturcture of the CCOFP allows for considerable
flexibility in accomplishing program changes or adding additional functions.

CCOFP Modules

Executive (EXEC)
Air-to-Air (A/A)
Air-to-Ground (A/G)
Navigation (NAV)
Flight Director (FD)
Control and Display (C&P)
Computer Self Test (CST)
Math Subroutine (SR)
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 15 Feb. '80

Radar Data Processor (RDP) - The RDP is a Hughes developed general purpose
computer which provides the local point for radar set operation as well as for
interface with other avionics equipment. The "DP consisits of a processor, a
special input/output unit and integrated power supply. Three RDP configurations
are planned:

a. Core Memory - A 16,384 word device using core memory. This unit was
incorporated in all production aircraft prior to ECP 900 (approx. mid 1978), and
is scheduled to be eliminated via retrofit during 1980.

b. Solid State Memory. 24K - A 24, 576 word device using solid state
Electrically Alterable Read Only Memory (EAROM) for non-volatile storage and solid
state random Access Memory for scratch pad use. This unit is scheduled for use
in all F-15 A and B aircraft beginning with production aircraft in mid 1978. It
will also be used in early C and D model aircraft, but will be replaced by the
96 K unit.

c. Solid State Memory, 96 K - A 98, 304 word device also using solid state
memory. The added memory will be used as non-volatile program storage for the
Programmable Signal Processor LRU as well as for RPP program expansion. This unit
will be incorporated in all C & D model aircraft beginning with production with
models in 1980.

RDP Operational Flight Program (RDPOFP) -(l) The Acquisition, (2) Track and
(3) Built-in-Test (BIT). For purposes of describing the overall structure of the
program, the RDPOFP can be divided into eight program'modules, shown below, and
a data base.

RDPOFP Modules

Power Up
Antenna Control
Search and Acquisition
Track
Displays
BIT
Executive Module
Subroutine

Programmable Signal Processor (PSP) - The PSP is a Hughes developed special
purpose computer which provides digital processing of the radar returns. The
program for the PSP is loaded and stored with the RDP program and thus is part of
the RDPOFP. The PSP has no OFP of its own.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 15 Feb. '80

MUX BUS fI1

CENTRAL COMPUTER
IBMAP -1I

16 KX 32BIT* RADAR ATT. AIR NAy. HEADS SIGNAL
------ (DATA 1EAD DATA CONT. UP DATA

OPERATIONAL FLIGHT PROC.) REF. COMP. IND. DISP. REC

PROGRAM MODULES SET

o EXECUTIVE BUS 113,
o AIR-TO-AIR BUS .2.
* AIR-TO-GROUND 1

oNAVIGATION 

JEWSo FLIGIIf DIRECTOR (RADAR IIORZ. ARM. LEAD VEr IN
o CONTROL & DISPLAYS WARN. SIT. CONT. COMP. S . MLAS

SELF TEST RCVR IND. SET GYRO D.S. UNIT
a SUB ROUTINES )

BUS 14

" EXPANDABLE TO 24 K
F-15 AVIONICS SYSTEM (CENTRAL COMPUTER)

Figure F-1

OTHER RADAR
RDP LRU's

HUGHES HCM-231
16 K x 24 BIT

iRDP SOFTWARE FUNCTIONS cc MUX CNRLCMUE
o EXECUTIVE CENTRAL COMPUTER
* ANTENNA CONTROL
0 SEARCH & ACQUISITION
0 TRACK ATT. IIEAD REF. SET

DISPLAYS
RADAR BUILT-IN-TEST RADAR MUX INERTIAL

_MEAS. UNIT

RADAR DATA PROCESSOR (ROP)

Figure 1F-2
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY PERSONNEL DATE. 15 Feb. '80

ALC: WR OFFICE SYMBOL: MC

KEY PERSONNEL/OGRANIZATION:

l4MEC - Charles Singleton

MCD - Herschel Vandiver

HM4CE - Jay Hedge

MMECV - Chester Sherrill

MCA Don Purvis

1O4CT - Charlie Walker

TOTAL ASSIGNED PERSONNEL (NUMBER & TYPE):

Orgin Function F-15 Personnel

NMECD OFF Design 20
MMECV Validation &13

Verification,
MNECE Avionics Integration &13

Support
M4CA Avionics Test Acq. 5

51

TOTAL PACKAGES MAINTAINED (NUMBER & TYPE):

Two F-15 OFP's: CC and PDP
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 15 Feb. t80

Total MMEC manning requirements as of 30 September 1980 are as follows:

System OFF ATE System OFF ATE

F-15 63 9 Misc. .7

PAVETACK 16 FSG-70 5.5

JTIDS 13 1 AIm 4/9 1

VATS 1 A-7D 1

HARM4 1 A-10 2

EAR I B-52 .5 7

HAST .2 C-5 .5

CPS 5 1 C-130 .25 .5

AMRAAM 0 C-141 .5

HMS 1 E-3A AWACS .2 3

HH-.53H .2 AFCAT-COM 2
CSD 1 F-4 1 1

DAIS/IDA -0 F-105 1

SAS .25 F-106 2

LOCUST .2 F-ill 1 6

TOTAL 106 44
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - WORK DISTRIBUTION DATE: 15 Feb. '80

DESCRIPTION OF WORK PACKAGE DISTRIBUTION, INCLUDING RESPONSIBILITIES AND DEGREE OF
SPECIALIZATION OF AF/CS/CONTR PERSONNEL

MHEC has been reorganized as below. To data manning is totally civil
service/AF.

MMECT - ATE Support

MMECA - ATE Acquisition

MMECV - Validation & Verification

MMECE - AISF Equipment & Support

MMECD - Weapon System Integration

MMECDF- F-15 OFP Design

Radar

Central Computer

MMECDA -Acquisition Support

Pavetack

JTIDS

GPS

MMECDM -Management
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PREDICTIVE SOFTWARE COSI MODEL

MAINTENANCE AGENCY - COST ACCOUNTING SYSTEM DATE: 15 Feb. '80

NR-ALC is planning to build an Fngineering Data Management System (PnmS) to
satisfy project control, change control, and configuration management requirements
for avionics systems. The Project Control function in FnMS shall provide MMFC
management with an automatic means of tracking manpower estimates versus actual
usage over the lifetime of the set of engineering projects within a Branch, as
well as all other personnel charges (leave, training, etc.)

Typical reports include:

* An "ECS Change Cost Summary'(Flgure F-3) shall be generated based on the
user's request and specification of an FCS Change Block.

e An 'AISF Change Cost Summary'(Figure F-4) shall be generated based on the
user's request and specification of an AISF rhange Block.

& A Final Project Status Report shall be generated upon completion of the
project, A project shall be marked closed after all employees assigned to
that project have been closed out and this fact is recorded in the data
base. An example of the type of data to be provided is presented in
Figure F-5.
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CONTINUATION SHEET DATE:15Fb'8
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 1 e.8

AISF CHANGE COST SUNIARY (Non ECS Change Related)

Document Number: Page

Fiscal Year:

AISF Change Block 10:

Change Requests Being Incorporated:

Week Organic Weekly
Ending IContractor Personnel TOY I Equipment Total Total

Cumulative
Costs

Figure F-4. AISF Change Cost Summary Report
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PREDICTIVE SOFTWARE COST MODEL

15 Feb. '80

CONTINUATION SHEET DATE:

FINAL PROJECT STATUS REPORT

PROJECT NAME: DATE OPENED /f I

PROJECT NO: DATE DUE / /

PRODUCTION CODE: DATE CLOSED / /

STANDARD:

PURPOSE:

MIP NO:

MME OPENDATE / / ALC OPENDATE / /

MME DUE DATE / / ALC DUE DATE / /

WORK EST ACT

ENGINEERS ASSIGNED UNIT HOURS HOURS

TOTALS

Figure F-5. Example of Final Project Status Report
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PREDICTIVE SOFTWARE COST MODEL

15 Feb. '80
MAINTENANCE AGENCY - POLICIES & PROCEDURES DATE:

SUPPORT PHILOSOPHY:
The following information is extracted from MMEC operating instruction 800-14.

1. GENERAL: A summary sequence of events relative to tasks and documentation
requirements is presented in Figure F-6. (No absolute time division is intended.)

2. CHANGE BLOCKING: OFP design, and validation and verification personnel, will
review the list of user prioritized change requests and select requests, based
on change priorities and changing organization staff power, for inclusion in
organic or contractor block change(s). Coordinate change candidates with the
using organization.

a. Contractor Change. For changes not considered organically feasible
contractor assistance is obtained.

b. Organic Change. For organic changes, OFP design personnel will review
mission/system requirements as relates to identified block changes.

(1) Emergency Change. Emergency changes will take precedence over routine
changes and should be handled in accordance with Established procedures.

CHANGE CONTROL METHODS:

FORMAL OR INFORMAL: Formal

CHANGE REVIEW PROCESS: See pages F-18 through F-24

CONFIGURATION IDENTIFICATION METHODS: See pages F-18 through F-24

CONFIGURATION CHANGE CONTROL METHODS: See pages F-18 through F-24 F

CONFIGURATION STATUS ACCOUNTING METHODS: See page F-19

SOFTWARE LIBRARY CONTROL PROCEDURES: See page F-17
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PREDICTIVE SOFTWARE COST MODEL

15 Feb.'80
CONTINUATION SHEET - SUPPORT PHILOSOPHY DATE:

(2) Preliminary System Specification. OFF design personnel will prepare
a preliminary system specification change or certify no change required.

(3) OFP Technical Conference. CM personnel will schedule an OFP Technical
Conference. A list of topics to be discussed is presented on pages

(4) Change Approval. Configuration management personnel will submit the
proposed change block, with AFLC Form 75 prepared by the CPSP, to the CPCSB/CCB for
approval. Technical assistance will be provided by OFP design personnel.

3. PRELIMINARY DESIGN: OFP design personnel will proceed with preliminary design
of the OFP after appropriate change approval.

a. Final System Specification. Prepare a final system specification change if
required. Sign-off by the systems engineer (SM-IM), OFP design engineer and the
validation and verification engineer after the Initial Design Review, constitutes
approval of a system specification change.

b. Preliminary Development Specification. OFP design personnel will review the
development specification and prepare a preliminary development specification change
or certify no change required.

c. Preliminary Product Specification. OFP design personnel will prepare a
preliminary product specification change.

d. Preliminary Development Test Plans. OFP design personnel will prepare pre-
liminary computer program configuration item and computer program component
development test plans presented on page F-31.

e. Initial Design Review. CM personnel will schedule an Initial Design Review.
A list of topics to be discussed is presented on page F-25.

f. System Specification Change Control. The Modification Request (MR) form
will be used to request changes to the system specification after formal approval.

4. DETAILED DESIGN: OFP design personnel will proceed with detailed design after
approval of the system specification.

a. Final Development Specification. Prepare a final development specification
change if required. Sign-off by the CPCI lead engineer and validation and
verification engineer after the Detail Design Review constitutes approval of a
development specification change.

b. Update Product Specification. Perform detailed design to routine level,
with flow charts, and update the product specification.

c. Update Development Test Plans. Update the development test plans to
comply with the development specification.

d. Validation Test Plans. Validation and verification personnel will prepare
validation test plans. The general contents of the plans are presented on page

e. Preliminary User's Technical Manuals. OFP design personnel will prepare
preliminary change sheets to the user's technical manuals if affected.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET - SUPPORT PHILOSOPHY DATE:

f. Preliminary Computer Programming Manuals. OFP design personnel will prepare
preliminary change sheets to the computer programing manual if affected.

g. Preliminary Development Report. OFP design personnel will prepare a
preliminary development report. The general contents of the report are presented
on page P-31.

h. Detail Design Review. CM personnel will schedule a Detail Design Review. A
list of topics to be discusqed is presented on page F-26.

i. Development Specification Change Control. The MR form will be used to
request changes to the development specification after formal approval.

5. CODE AND DEVELOPMENT TEST: OFP design personnel will proceed with detailed coding
and development testing after approval of the development specification change.

a. Development Library. OFP design personnel will copy the save tape (source
code) from the last OFP release into the development library and modify the source
code to incorporate the addendum, if any, from the last release. Assemble the new
source and test sufficiently to be confident of a correctly executing OPP. This
new source becomes Baseline A for the current change cycle. Perform all coding and
development testing using the development library.

b. Development Test Procedures. OFP design personnel will prepare development
test procedures. The general contents of the procedures are presented on page F-32.

c. Validation Test Procedures. Validation and verification personnel will prepar4
validation test procedures. The general contents of the procedures are presented on
page F-32.

d. Flight Test Plans. Validation and verification personnel will prepare flight
test plans. The general contents of the plans are presented on page F-32.

e. Final Development Report. Prepare a final development report.

f. Master Tape. OFP design personnel will generate a new baseline master copy
of the OFT relocatable binary code or magnetic tape.

g. Save Tape. OFP design personnel will generate a save copy of the OFT source
code on magnetic tape.

h. Transfer Letter. OFT design personnel will prepare a transfer letter to
the V&W section at completion of development testing. The contents of the letter
are presented on page

i. Software Change Control. The MR form will be used for reporting software
problems after the date of the transfer letter.

(1) Problem Solution. OFT design personnel will analyze the problem, modify
source instructions or make machine code patches as required, perform testing as
required, indicate action taken on the MR and sign off on the MR.
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(2) New Baseline/Addendum. OYT design personnel will produce or magnetic
tape, a new baseline OPP or an updated addendum.

(3) Documentation Changes. Review the need for changes to the development
specification, product specification, validation test procedures, etc.

6. CPCI VALIDATION TEST: After receipt of the transfer letter, V&V personnel will
proceed with CPCI ground validation testing using the baseline and addendum if
applicable, as identified in the transfer letter.

a. Preliminary Technical Report. Validation and verification personnel will
prepare a preliminary technical report. The general contents of the report are
presented on page F-32.

b. Flight Test Procedures. Validation and verification personnel will prepare
flight test procedures. The general contents of the procedures are presented on page

c. Final Product Specification. Prepare a draft of the final product specifica-
tion changes.

d. Final User's Technical Manual. Prepare a draft of the final user's technical
mnual change.

e. Final Computer Programming Manual. Prepare a draft of the final computer
programming manual change.

f. Validation Test Review. CM personnel will schedule a validation test review.
A list of topics to be discussed is presented on page

7. USER AN~D V&V FLIGHT TEST: After successful completion of the Validation Test
Review, V&V personnel will proceed with flight testing as required.

a. User Copy. Validation and verification personnel will send a copy of the
OFP master tape and latest addendum, if appropriate, reproduced on the appropriate
medium, to the using organization when a hardware change was not involved.

b. Flight Testing. Load flight computers from a copy of the master tape and
latest addendum, if appropriate, and perform flight testing.

c. Change Control. Report software problems, encountered during flight testing,
to OFP design personnel via telephone and follow up with a completed MR Form. The
change procedure will follow that established for CPCI validation testing.

d. Final Technical Report. Prepare a final technical report.

e. Final Product Specification. Prepare the final product specification change
sheets. Sign-off by the CPCI lead engineer and validation and verification engineer
after the Acceptance Test Review constitutes approval of a product specification

change.

f. Final User's Technical Manual. Prepare the final user's technical manual
change sheets.
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g. Final Computer Programming Manual. Prepare the final computer programming
manual change sheets.

h. Version Description Document. OFP design personnel will prepare a Version
Description Document. The contents of the document are presented on page F-33.

i. Acceptance Test Review. CM personnel will schedule an Acceptance Test
Review. A list of topics to be discussed is presented on page F-27.

8. BLOCK CHANGE REVIEW: Submit the version description document; index to CPIN;
technical report; and prepared briefing, when requested, to the CPCSB/CCB for review.

a. Disapproved Change. If the block change implementation is disapproved, take
the change back in the change process as far necessary to correct the dificiency.

b. Approved Change. After change implementation approval, integrate the
documentation changes into a new OFP release.

(1) OFP Release. OFP design personnel will produce duplicate copies of the
master tape and latest addendum, if appropriate, recorded on the appropriate medium,
for release to the using command.

(2) Archival Library. Retain archival copies of the master tape, latest
addendum, save tape, and documentation at WR-ALC/MMEC. Documentation will include
the system specification, development specification, product specification, version
description document, development report and technical report.
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1. SCOPE. These pages specify the minimum configuration management requirements

for OFP software changes.

2. REVIEWS. Configuration management personnel will schedule and co-chair

the technical reviews specified within this document, except contractor held
reviews, and prepare minutes of each review.

3. DOCUMENTATION LIBRARY. Configuration management personnel will maintain

an archival library of specified OFP related documentation.

4. MODIFICATION REQUESTS. Modification request forms and control numbers

will be provided by configuration management. This form will be prepared in an

acceptable format, and in accordance with the following instructions:

a. Date - Enter the date MR is being prepared.

b. Change class - Enter one of the classes defined as follows:

(1) A: Testing has halted due to the problems defined. Fix needed
to continue testing.

(2) B: Testing is continuing with problem being bypassed or test

temporarily skipped. Fix date to be negotiated. Fix must go into current

release.

(3) C: Desirable change or typographical error. Does not interfere

with testing. Fix may go into current release at the convience of the designer.

c. MR Number - Modification request control number to be entered by CM
personnel.

d. System/OFP Nomenclature - Enter the system name and/or OFP nomenclature

as needed to identify the OFP.

e. Problem software element or specification - Enter the notienclature of

the software module with the problem, if known, or the problem specification.

f. Date problem detected - Enter the date the problem was detected.

g. Date fix required - For a Class B change, enter the latest date that

a fix is acceptable in order to complete testing on schedule.

h. Temporary action taken - Briefly describe any action taken to resolve

or bypass the problem and may be of help to the development section.

i. Problem description - Briefly describe the problem.

J. Proposed solution - Optionally, enter a brief proposed solution to

the problem.

k. Signature - Signature of person completing the MR form.
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1. Office/Phone - office symbol and phone extension of person completing
the form.
Items m-q of the form are to be completed by person resolving the problem.

M. Software element(s) and/or specification changed - Enter the number and
nomenclature of the element(s) or specification changed.

n. Remarks - Enter remarks as necessary (e.g. MR cancelled. Error was in
test procedures.)

o. Date completed - Enter the data the software development tests were completed
or specification changed.

p. Release/Version - For changed software, entetr the release and version numbers
of the new OFP or addendum.

q. CM signature - CM personnel will sign the completed form and forward a copy
to the originating office.

S. STATUS ACCOUNTING. Configuration management personnel will maintain internal
status accounting of OFP software changes. Monthly status reports will include
the following, as a minimum:

a. OFP Change Cost Summary - This report will be prepared, for each change block,
in an acceptable format in accordance with the following instructions:

(1) Document Number - Enter the local document number of this summary.

(2) Page - Enter page number and total number of pages in this summary.

(3) System (Item) - Enter the nomenclature of the host system or item of the
embedded computer system.

(4) OFF/Release - Enter the nomenclature and new release number of the OF?
included in this block change.

(5) Change Requests Being Incorporated - Enter the numbers of all change
reports, deficiency reports and engineering change proposals being incorporated
in the software change.

(6) Week Ending - Enter the date of tie end of week when cost occurred.
(Saturday is end of the week.)

(7) Conractor - Enter contractor costs as occurring on the date of a
contract.

(8) Organic - Enter costs for each category listed and total of the organic

categories.I
(9) Cumulative Total - Enter the cumulative total for contractor and organic

costs for each reporting period.

(10) Cumulative costs - Enter the cumulative cost for each category at the
end of each listing. This is the last entry in the list.
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b. Configuration Index. This report will be prepared and maintained for the
duration of the change block, for each computer program configuration item, in a
a format that is illustrated on Pg.F-21 and in accordance with the following
instructions: The initial issue will contain only (1) Section A, identifying
schedule and completed milestone data pertaining to the CPCI and (2) Section I,
listing the basic issue of the development specification.

(1) Document Number - Enter the local document number of the configuration
index.

(2) Office Symbol - Enter the office symbol of the office responsible
for the OFP design.

(3) CPCI Nomenclature - Enter the approved nomenclature of the CPCI.

(4) CPCI Number - Enter the number of the CPCI.

(5) System - Enter the title and number of the system of which the CPCI is
a part.

(6) Issue Number - Enter the issue number of the index. The number "1"
is assigned to the first issue of each change block; subsequent issues are numbered
consecutively.

(7) Date - Enter the publication date of the given index issue.

(8) Processor Signature - Signature of person processing the index to be
entered after last issue before the index is submitted to the review board for
mplementation approval.

(9) Supervisor Signature - Signature of processor's supervisor to be entered
after last issue before the index is submitted to the review board for implemen-
tation approval.

(10) Table of Contents - Prepare a table of contents at the front of the
index following the data contained in the blocks previously described. Entries will
be added to the contents at the time a new section is added to the Configuration
Index. The page number will identify the first page of each section and each of
the two parts of a section.

c. Configuration Item Development Record - Section A - This section, a part
of the index, will be prepared in an acceptable format and in accordance with the
following instructions:

(1) CPCI Number and Nomenclature - Enter the number and approved name of the
CPCI as it appears on the front cover of the CPCI development specification.

(2) System Specification Number and Date - Enter the number of the system
specification and date of last change.
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CONFIGURATION INDEX

Document Number:

Office Symbol:

CPCI Nomenclature:

CPCI Number:

System:

Issue Number:

Date:

Processor Signature:

Supervisor Signature:

TABLE OF CONTENTS

PAGE

SECTION A. DEVELOPMENT RECORD

SECTION I. DEVELOPMENT SPECIFICATION

SECTION II. SOFTWARE AND DOCUMENTATION
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(3) Development Specification Number and Dates - Enter the number of the
development specification, the date of last change, and the date it was accepted
as an approval change.

(4) Product Specification Number and Dates - Enter the number of the product
specification, the date of last change, and date it was accepted as an approved
change.

(5) Milestones - For each indicated milestone event, enter the date scheduled for
for the event at the time of initial issue of the index. If rescneduling occurs,
enter each new date under the original in sequence, retaining all previous dates.
Enter the date, followed by a "c', on which the event is actually accomplished.

(6) Test Documents - Enter the document number, title and date of issue
of all CPCI test plans, test procedures and test reports.

(7) Technical Manuals - Enter the number, title and date of change of all

manuals.

(8) Version Description Document - Enter the document number, title and date
of issue.

d. Configuration Item Development Record - Section I - This section, a part oi
the index, will be prepared in an acceptable format and in accordance with the
following instructions:

(1) Number - Enter the number of the development specification.

(2) Date - Enter the date of the approved issue of the development specifica-

tion.

(3) Modification Request Number - Enter the numbers of all MPs written
against the development specification which have been resolved. MRs will be removed
after one issue of the report.

(4) Remarks - Enter a few words describing the MRs.

(5) MR Number - Enter the numbers of all MRs written against the development

specification not yet resolved at the date of this index issue.

(6) Class Change - Enter class of change specified on the MR.

(7) Date Issued - Enter the date that the MR was issued.

(8) Due Date - Enter the date solution is due for Class B MRs.

(9) Remarks - Enter a few words description for the MR.

e. Configuration Item Development Record - Section II -- This section, a part of
the index, will be added after issuance of the transfer letter. It will be prepared
in an acceptable format 7 and in accordance with the following instructions:
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(1) CPCI Nomenclature - Enter the approved nomenclature of the CPCI.

(2) Release Number- Enter the new release number of the OFP to be released.

(3) Transfer Letter Date - Enter the date of the transfer letter for this OFP.

(4) Modification Request Number - Enter the numbers os all MRs which have been
resolved since the last issuance of this section. 11s will remalt on this report
for one issue before being removed.

(5) Impacted Program or Document - Enter the number of the software element or

document against which the MR is written.

(6) Remarks -- Enter a few words description of the MR.

(7) MR Number - Enter the numbers of all MRs written against this CPCI but
not yet resolved at the date of this index issue.

(8) Class Change - Enter the class of change specified on the MR.

(9) Date Issued - Enter the date that the IR was issued.

(10) Date Due - Enter the date solution is due for Class B MRs.

(11) Remarks - Enter a few words description of the MR.

f. Change Status Listing (Computer Program) - Section I - This report will be
prepared in an acceptable format and in accordance with the following instructions:

(1) System - Enter the title and number of the system of which the CPCI is a part.

(2) Date - Enter the preparation date of this section.

(3) CPCI Number and Nomenclature - Enter the number and name of the CPCI as it
appears on the front of the CPCI development specification.

(4) Change Number - Enter the numbers of all change reports, deficiency reports
and engineering chage proposals written against the reference CPCI. The entry will
appear in each subsequent issue for at least one issue following either (a) disapprova
of the change or (b) completion of implementation of the change.

(5) Title - Enter the short title of the change.

(6) Status - Enter one of the status indications listed as follows:

(a) S - Change not yet considered by the review board.

(b) C - Initial approval by the review board.

(c) D - Disapproval by the review board.

(d) X -Deferred by the review board.

(e) A - Approved by the appropriate review boa d for inclusion in a change
block.

(f) I - Implemented.
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g. Change Status Listing - Section II - This section of the listing will consist
of one form for each change listed in Section I with a status of C, D, X, A or I.
They will be prepared in an acceptable format and in accordance with the following
instructions:

(!) Change Number - Enter change number as enter in Section 1.

(2) Enter the date that the change report was prepared.

(3) Change Title - Enter 'the short title of the change report.

(4) Summary of Problem - Enter a brief summary of the problem which the change
proposes to resolve.

(5) Description of Proposed Solution - Enter a brief description of the
proposed solution.

(6) Reference Documents - Enter a listing of letters, reports of design
studies or tests, problem reports, etc. relative to this change.

(7) Action Status - Enter a statement as to whether the change report has
been approved or disapproved by the review board, has been returned or withdrawn for
revision/correction, has been implemented, etc.,

(8) Implementation Status - Enter the scheduled date of distribution
of the new CPCI version.
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1. SCOPE. These pages list the configuration reviews and topics to be covered
in support of operational flight program changes.

a. The conference and reviews, except those at a contractor facility, are
to be scheduled by configuration management personnel.

b. Minutes prepared by configuration management personnel and signed by
representatives of configuration management; OFP design; and validation and
verification, constitutes satisfactory completion of a review.

2. OFF TECHNICAL CONFERENCE. An informal presentation and discussion of proposed
changes and system engineering studies addressing the following topics as a
minimum:

a. Mission and program requirements analysis.

b. Preliminary requirements allocation.

c. Trade Studies.

d. System interface studies.

e. Test planning.

f. Effect on facility CIs.

g. Effect on integrated logistics support.

h. Functional flow analysis.

i. Human Factors Analysis.

J. System safety analysis.

3. INITIAL DESIGN REVIEW. The following topics, as a minimum, should be
addressed:

a. Ensure that the final system specification adequately satisfies mission
requirements.

b. Ensure that technical risks are identified and reduced through trade-off.

c. Ensure compatibility of CPCI design approach with system requirements
and with other system equipment and facilities or other software programs.

d. Review the system specification and preliminary development specification
changes for format, content, technical adequacy and completion.
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e. Identify all computer program CIs required throughout the change cycle.
(e.g., Operational programs, maintenance/diagnostic programs, test/debug programs,
exercise and analysis programs, simulation programs and other required support
programs.)

f. Identify modifications required to the support/test hardware/software.

g. Review adequacy of the development test plans.

h. Review the system functional flow that identifies allocation of computer
program components and depicts the sequence of operation.

i. Review detail storage allocation.

j. Review structure and organization of data bases.

k. Review critical timing requirements.

1. Review CPCI interaction with personnel subsystem requirements.

m. Identify the interfaces between CPCI and hardware CIs sufficiently to
enable computer program design to proceed independently.

n. Identify OFP aspects sensitive to system safety.

4. DETAIL DESIGN REVIEW. The following topics, as a minimum, should be
addressed:

a. Ensure compatibility of detail design with the development specification.

b. Review updated sizing and timing data.

c. Review all interface requirements for compatibility with system design,
by analysis of detailed flow charts and other descriptive documentation, and
ensure that the requirements are complete. Review the formats of all inputs
and outputs. Review the parameters which may occur in each of the formats and
identify the valid values, or range of values, and address techniques for
recovering from invalid parameter values. The review will address the interface
between CPCIs, between CPCs within each CPCI, and between CPCIs and equipment CIs.

d. Ensure design integrity by review of logic diagrams, storage allocation
charts, detailed flow charts, etc., which are a part of the product specification.

e. Review interaction with data bases.

f. Review updating changes to the system and development specifications
subsequent to the Initial Design Review and ensure that changes are reflected
in preliminary product specifications.

g. Review plans for supporting the CPCIs including the modifications required
of the support/test hardware/software and support documentation.
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h. Review development and validation test plans for currency and technical
adequacy in compliance with the development specification.

i. Review preliminary changes to user's technical and computer programming
manuals for technical adequacy.

5. VALIDATION TEST REVIEW. The following topics, as a minimum, should be
addressed:

a. Review validation test data to ensure the CPCIs performance is in
compliance with the development specification. A discussion will include
requirements of the development specification not met in validation testing
and a proposed solution to each discrepancy.

b. Review the Initial Design Review and Detail Design Review minutes to
ensure that all findings have been incorporated and completed.

c. Review the product specification change for format and completeness.

d. Review changes to the user's and computer programming manuals for
format and completeness.

e. Review flight test procedures for technical adequacy.

6. ACCEPTANCE TEST REVIEW. The following topics, as a minimum, should be
addressed:

a. Review flight test results and user comments. Determine disposition
of user comments.

b. Review Validation Test Review Minutes for recorded discrepancies
that require action. Ensure that necessary action has been taken.

c. Review the product specification, including its flow charts, listings,
design narratives, data base characteristics, storage allocation charts, and
timing and sequencing characteristics, to ensure that it adequately defines
the CPCI.

d. Review final changes to the user's and computer programming manuals

for format, completeness and technical adequacy.

e. Review the Technical Report for completeness and technical adequacy.

f. Review the Version Description Document to ensure that it accurately
depicts the system to be released.
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7. QUALIFICATION TEST REVIEW. The following topics, as a minimum, should be

addressed:

a. Review test data to ensure that CPCIs performance is in compliance with

the development specification. A discussion will include requirements of the

development specification not met in testing and a proposed solution to each

discrepancy.

b. Review the Initial Design Review and Detail Design Review minutes

to ensure that all findings have been incorporated,

c. Review the product specification change for format and completeness,

including its flow charts, listings, design narratives, data base character-

istics, storage allocation charts, and timing and sequencing characteristics,

to ensure that it adequately defines the CPCI.

d. Review changes to the user's and computer programming manuals for

format, completeness and technical adequacy.

e. Review the Technical Report for completeness and technical adequacy.

f. Review the Version Description Document to ensure that it accurately

depicts the system to be released.
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STRUCTURED DESIGN? - DESCRIBE

NO

STRUCTURED PROGRAMMING? - DESCRIBE

NO

CODING GUIDELINES:

Programming standards are being developed

CHANGE ENTRY METHODS:

On-Line Terminal

SCHEDULE:

15 month block change cycle

REPORTING:

See pages F-18 through F-24

COMMENTS:
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DOCUMENTATION: See pages F-31 through F-34

REQUIREMENTS:

DESIGN:

USER:

PROGRAM PROBLEM REPORTING SYSTEM:

MDR/UER or informal requests

Problems are reported via the standard MIPS G026 system. Informal request
and MnRs/UERs are sometimes used.

COMMENTS:
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1. SCOPE. These pages describe the format and/or contents of documentation
required during modification of operational flight programs. (Documentation
is not necessarily limited to this list.)

2. SYSTEM SPECIFICATION. Changes to this specification affecting OFps will
be made by OFP design personnel. it states the technical and mission require-
ments for a system as an entity, allocates requirements to functional areas
and defines the interfaces between or among the functional areas. Use MIL-
STD-483, Appendix III, as a guide in preparation of this specification.

3. DEVELOPMENT SPECIFICATION. This specification, one for each computer
program configuration item, to be maintained by OFP design personnel, describes
in operational; function; and mathematical language, all of the requirements
necessary to design and verify the required computer program in terms of
performance criteria. The specification provides the logical, detailed
description of performance requirements of a computer program. It provides
the tests required to assure development of a computer program satisfactory
for the intended use. Use MIL-STD-490, Appendix VI, as a guide in preparation
of this specification.

4. PRODUCT SPECIFICATION. This specification, one for each computer program
configuration item, to be maintained by OFP design personnel, specifies the
detailed design configuration in terms of technical descriptions and flow
charts, and includes complete listings of source code instructions. Use XIL-
STD-490, Appendix XIII, as a guide in preparation of this specification.

5. DEVELOPMENT TEST PLANS. These plans, to be prepared by OFF design per-
sonnel, specify the test objective, elements or modules to be tested, method
of testing and acceptance criteria.

6. VALIDATION TEST PLANS. These plans, to be prepared by validation and
verification personnel, specify the method and content for each test required
to validate the CPCI and lower level performance requirements contained in the
applicable development specification. It will define the test requirements,
test conditions, test equipment, support software, and criteria for acceptance.
Test plans will be derived from test requirements of the applicable development
specification.

7. DEVELOPMENT REPORT. This report, to be prepared by OFP design personnel,
will include the change number, with brief title, of all changes included in
the block change. Include reference to any emergency changes which were
merged with the block change. Indicate any changes which were added or
deleted since CPCS3/CC3 approval of the change block. Present a brief summary
of any feasibility study of included changes. Briefly describe any problems
which were encountered in the design. Present a statement to the fact that

the Software System Safety Checklist has been completed during analysis and
design.
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8. DEVELOPMENT TEST PROCEDURES. This document, to be prepared by OFP design
personnel, will specify step-by-step procedures for implementing the test
definitions of the applicable test plans. It will include procedures for
exercising the code, proving logic accuracy, testing limits, verifying
timing, and so on. It will include detailed acceptance criteria.

9. VALIDATION TEST PROCEDURES, This document, to be prepared by validation
and verification personnel, will specify the step-by-step procedures for
implementing the test definitions of the applicable validation test plans.
It will specify details concerning test setup, operation, evaluation, etc..
Procedures will be derived from the applicable test plans and development
specification.

10. FLIGHT TEST PLANS. These plans, to be prepared by validation and
verification personnel, will specify the method and contents for each test
required to validate the total integrated system under flight conditions. It
will define the test requirements, test conditions and general criteria for
acceptance. Test plans will be derived from the applicable development
specifications.

11. FLIGHT TEST PROCEDURES. This document, to be prepared by validation and
verification personnel, will specify the step-by-step procedures for
implementing the test definitions of the flight test plans. It will specify
details concerning test setup, operation, evaluation, etc..

12. TRANSFER LETTER. This letter, from the OFF Design Section to the Validation
and Verification Section, will identify the OFP baseline and addendum, when
applicable, which is to be validated. It will give the date of release for
validation testing. The letter will include a listing of all known problems
where the software deviated from the requirements of the development specification,
with a discussion of the problem and proposed solution. It is also to include

a listing of all outstanding modification requests.

13. TECHNICAL REPORTS. This report to be prepared by validation and verifica-
tion personnel, will be a final test report for each OFP being changed and will
include the following items as a minimum:

a.Ietfcto of test objectives, including applicable requirements,
specfictio tilenumber and date, as appropriate.

b. Nre nd PINof OF? being tested.
C. Summary of test results stating what tests were performed and the

results of each test.
d. Description of test facility, including any control conditions imposed

during the test.
e. Discussion of test result analyses and conclusions.
f. Statement to the fact that the Software System Safety Checklist

has been completed during validation and verification.

14. VERSION DESCRIPTION DOCUMENT. This document, to be prepared by OFP design
personnel, will specify the exact program configuration released to the user.

a. Title Page - The title page will be prepared in an approved format
and in accordance with the following instructions.
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(1) CPCI Nomenclature - Enter the name of the CPCI as it appears on the
Front cover of the CPCI product specification.

(2) CPIN - Enter the CPIN of the OFP.

(3) Version Number - Enter the version number of the OFP being released.

(4) Version Issue Date - Enter the date that the Version Description

Document (VDD) was first issued.

(5) System - Enter the title of the system of which the CPCI is a
part.

(6) CPCI Product Specification Number - Enter the number of the CPCI
product specification.

(7) VDD Revision Letter - For a change to an existing version (interim
VDD) only, enter the revision letter to the version. (e.g., "A" represents
the first interim change to a computer program.)

(8) VDD Revision Date - For a change to an existing version (interim
VDD) only, enter the date that the revised VDD is being issued.

(9) ECP/Change Package Designator - Enter the ECP number or the
internally generated block change designator.

(10) Signature - Signature and typed name of the OFP design section
supervisor.

(11) Signature - Signature and typed name of the validation and
verification supervisor.

(12) Signature - Signature and typed name of the configuration
management representative.

b. Content Page - The contents of the document will be in accordance with
the following instructions:

(1) Inventory of Materials Released - List the description, format and
contents of all items (tape, cards, discs) which are covered by a CPCI number.
Identify all utility and/or support computer program release documents which
are not a part of the released items but which are required to operate, load
or regenerate the released CPCI.

(2) Inventory of CPCI Contents - Identify all computer programs and
data content, either by reference to appropriate specifications and manuals
and/or by listing, which are being released.

k3) Class II Changes Installed - List the change number and date of
all Class II changes to the computer programs and data base incorporated since
the previous version/revision.
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(4) Class I Changes Installed - List the change number and date of all
Class I changes to the computer programs and data base incorporated since the
previous version/revision.

(5) Adaptation Data - Identify, by reference to appropriate specification
and/or listings, all unique-to-site data which are contained in the items being
released. This section shall also identify changes which have been made to
the adaptation data as a result of the change.

(6) Interface Compatibility - Indicate other systems and/or Cls affected
by the changes incorporated in this new release.

(7) Bibliography of Reference Documents - List the title and date of
all pertinent documents related to the release of a new version.

(8) Operational Description - For each Class II and Class I change
listed in this version/revision, prepare a subsection containing the operational
effect of the change.

(9) Installation Instructions - Describe, directly or by reference,
the method to be used to install and checkout the delivered CPCI version/revision.

(10) Possible Problems and Known Errors - Identify aspects of the change
which should be further tested. Identify and possible problems or known errors
and describe any steps being taken to resolve the problems or correct the errors.
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PERSONNEL DESCRIPTION DATE: 15 Feb.'80

DESCRIPTION OF SKILL LEVEL AND TYPE (AF/CS/CONT) OF PERSONNEL MAINTAINING THIS PACKAGE

POSITION DSCPIPTION

FOR

ELFCTRONICS ENGINHER, GS-855-12

INTRODUCTION: The purpose of the position is to serve as a Computer Software
project engineer in support of Operational Flight Programs (OFP) and associated
support software as assigned.

DUTIES AND RESPONSIBILITIES:

1. Accomplishes complex enrgineering projects for which existing guidelines are
not, in most cases, available. Such projects include those affecting maintainability
and reliability of Warner Robins ALC prime avionic systems. Develops software design
such as prototypes for AF wide adaptation. Assigned engineering projects are of such
a nature that the incumbent is required to work in areas where precedent data,
criteria, methods, or techniques are inadequate, are controversial, or contain
critical gaps.

2. Has responsibility for maintaining the design and performance integrity of
assigned systems. Deficiencies present in system software are inherently complex
and incongruous in nature. Resolution of service, field, and system revealed
software deficiencies require that the incumbent plan, research and design modifica-
tions having far reaching consequences in the aircraft mission. Due to the
complexity of the computer controlled avionic systems, the problems may be large
in scope, affecting both complex and conventional portions. Conventional portions
may be assigned to lower grade engineers, but incumbent must maintain the reponsibili y
for evaluation and incorporation into the overall solution.

3. Incumbent must be proficient in the programming of computers at the machine
and/or assembly language level, as well as use of higher level languages, and be
responsible for the design and redesign of subprograms, codes, flowcharts, and de-
bugging of program changes. Due to the complex interface between the software and
hardware of computer controlled avionic systems, this programming is accomplished
utilizing knowledge of hardware operations and limitations created by hardware
design. Works closely with hardware oriented systems/project engineer to ensure a
unified solution to problems is accomplished in the most effective manner.

4. Incumbent particpates in the operational testing of avionic software by
setting up computer runs to check programs against environmental and operational
simulations. Detects and identifies program troubles to such a degree that he is
able to direct the finding of subtle programming errors which will cause minor or
major program malfunctions, or improper indications of faults.

5. Accomplishes engineering and analytical tasks for isolating system defi-
ciencies and develops modifications to correct these. The incumbent performs en-
gineering/analytical studies and procedures to determine causes. Conducts
analyses to define or assess system requirements. Develops system specifications
and concepts. Develops system interface designs and develops associated technical
computer software programs. Prepares laboratory, ground and flight test plans.
Maintains liaison with operational units and provides consultation to those units
on problems or questions which arise.
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6. Scope of personal contacts is broad as the incumbent consults with IM,
SM, Procurement, Shop Contractor, and operating command personnel. Decisions
on technical aspects of assigned systems must be rendered independently without
benefit of review during periods of TDY.

7. Designs modifications and improvements to highly complex technical mission
oriented avionics systems programs.

8. Prepares inputs (tasks), provides guidance, monitors, evaluates and approves
results of contractor efforts on Service Engineering contracts.

9 Performs other related duties as required.

CONTROLS OVER WORK: Works under general supervision of the Section Chief who gives
assignments in terms of broad general objectives and relative priority. Little or
no technical guidance is received, but controversial policy is jointly resolved.
Work is reviewed for adequacy in terms of broad policy objectives and policy compli-
ance. Efficiency is determined by end results.

OTHER SIGNIFICANT FACTS:

1. Position requires that incumbent participates in flight test as assigned.

2. Incumbent is subject to TDY in CONUS or overseas for periods up to several
weeks.

3. Specialized training may tiecessitate PCS for up to one year at contractor's
plant at the discretion of management.

4. Military aircraft will be used, when available, to perform "PY. Commercial
aircraft or other modes of transportation will be used when military aircraft is not
available.

5. Fields of engineering: Electronic - 55%; Electrical - 5%; Computer Science
- 40%.

6. Specializations in the electronic and digital systems engineering fields are
logic circuitry, program development and testing, logic design, signal integration
networks, micro-electronics, large and medium scale integrated logical and memory
circuits, computer technology, programming languages, simulation modelling, integra-
tion of computer controlled airborne equipment, and software documentation and
configuration control.

7. Subject to call during off duty hours and an occasional requirement for
weekend and holiday work.
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SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES DATE:
BUILDINGS:

F-l5space req'lireinents are projected as follows:

C. rrent 1983 1986

AISF Equip't. 4800* 9000 11000

Office 5000 7000 7000

Support 500 2700 3000

10,300 18,700 21,000

*Numbers are Ft.

4.27



PREDICTIVE SOFTWARE COST MODEL

SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES (Cant) DATE: 15 Feb.'80

Computer Facilities (Type, Quantity, Application, Cost & Usage)

General - The AISF will be composed of a Dynamic Simulation System (DSS), a
data Reduction and Analysis System (DRAS), A Flight Test Preprocessing System (FTPS)
and support areas. Its purpose is to provide AFI.C with a facility to: (a) design
and develop software changes to the CC and RDP - primarily by utilizing the basic
debug and static test capability of the DSS; (b) verify and validate software changes
to the CC and RDP software prior to flight test - primarily by utilizing the
dynamic test capability of the DSS; Cc) flight test software changes to the CC and
RD? - by means of an instrumented F-15 aircraft and FTPS; simulation analysis,
OFP analysis and data reduction analysis.

Dynamic Simulation Systems (DDS) - The purpose of the DSS is to perform hard-
ware, software, and hardware/software system and subsystem tests and integration
and will consist of computer programs, airborne computers, selected avionics and
a control processing system. The system will provide basic debug and static test
capability for the airborne computers and programs by means of single step command
driving functions or by mission scenario profiles. In addition, a dynamic test
capability will allow the airborne computers, programs and avionics hardware to
be subjected to any selected node of aircraft operation together with a
number of simulated environmental stimuli. The DSS will consist of a complete
radar subsystem control processing system and selected avionics, sensors, controls,
and displays operatinig under the control of the control processing system and
associated peripherals.

a. Control Processing System (CPS) - The CPS for the DSS will provide theI
computation, control and interface signals necessary to exercise and monitor the
F-15 avionics in real time, simulating aircraft operation.

The minimum peripheral equipment requirements are:

Line Printer
Card Reader
Computer Graphics System
Tape Controller and drives (4)
Mini-computer Interfaces (for CC and RUP)
Paper Tape Reader/Punch
Disk Controller and Drive (5)
Keyboard CRT Displays (7) (3 Control & 4 Terminals)
Simulation and Switching Unit
Printer/Plotter

b. F-15 Avionics Hardware - The DSS will maximize the use of existing F-15
avionics hardware. Some avionics hardware not installed in the facility but
whose functions are necessary will have those functions provided by a simulation
program through a special interface.
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The avionics hardware required for the DSS are:

Central Computer (CC) CP-1075/AYK
Head-Up Display (HUD) AN/AVO-20
Fire Control Radar (FCR) AN/APG-63
Indicator Group (IG) OD-60/A
Armament Control Set (ACS) AN/AWG-20
Primary Flight Instruments
Navigation Control Panel C-8849/ASN-109
Indicator Set AN/AJN-18
Attitude Direction Indicator (ADI) ARU-39/A
BIT Control Panel (BCP)

c. Cockpit Mock-Up (CMU) - The CMU will tie the various F-15 avionics together
for operation in the AISF environment as part of the DSS, and will have the cock-
pit instruments configured much like the F-15 aircraft.

d. Special Input/Output and Excitation Equipment - Special equipment will be

required to replace, interface, and/or simulate the F-15 Avionics equipment.

(1) Special 4nput/output equipment will replace the following avionics equipment:

Attitude Heading Reference Set N/ASN-108
Lead Computing Gyro (LCG) CN/1377/AWG
Tactical Electronic Warface System (TEWS)
Automatic Direction Finder (ADF) OA-8639/ARD
Tactical Air Navigation (TACAN) AN/ARN-lII I
Inertial Navigation System (INS) AN/ASN-109
Instrument Landing Set (ILS) AN/ARN-112

(2) A special interface unit shall provide the ILS, ADF, and TACAN navigation
data through the Flight Director Adapter (FDA), MI-9119/AHB-18, for the Horizontal

Situation Indicator (HSI), ID-1805/AJN-18.

(3) Other special interface units will be required for the flight control stick,
throttle, BIT control panel, and cockpit switches to provide the appropriate data
to the CPS for simulation control and equipment status.

(4) A power control panel will provide a central location for circuit breakers,
power monitors, and avionics power control. This unit will be built into standard
panel racks and will proide all electrical power required for the avionics mock-
up and the special simulator/stimulator equipment. It will replace the F-15
generators and power system.

(5) A radar target generator will simulate radar targets for the F-15 radar
system.

(6) An air data computer (ADC) simulator and interface will provide simulation
of the ADC functions, and interface with the primary flight instruments.
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(7) A CC console will monitor, load, and control the internal registers of
the CC and will interface the CC aerospace ground equipment connector with the CPS.

(8) A HUD target/horizon flight profile simulator will provide the
simulated (correlated with the earth model) target image for the pilot. The unit
will be mounted so that the pilot can see the simulate! target/horizon and flight
profile with respect to the HUD symbology.

(9) A stores station simulator rack wiil simulate the functions of the various
stores stations on the F-15 aircraft.

e. Auxiliary Equipment - An intercom system will be installed in the DDS.

Data Reduction and Analysis System (DRAS) - The purpose of the DRAS is to
provide the capability of flight test data reduction and analysis, data management,
and assembling OFP's. For flight test data reduction and analysis, the system
requires CC, RDP and TEWS computer compatible digital tapes which have been pre-
processed by scaling, analysis techniques and output moding for the computer tapes.
In the data management configuration the DRAS operates as an information retrieval
system for the DDS, the OFP's flight test, reports and studies. As an assembler
the DRAS will convert the CC and RDP assembly language programs to machine code
and produce a master mylar tape for each OFP. The PRAS will consist of a control
processor and peripherals.

a. Control Processor - The DRAS control processor will provide the computa-
tions, controls, and interface to perform flight test data reduction and analysis,
data management, and OFP assembling.

b. Control Processor Peripherals - The minimum peripheral equipment require-
ments are:

Disk Storage Units (2)
Magnetic Tape Drives (2)
Keyboard CRT Display (7) (1 Control, 6 Terminals)
Card Reader (400 CPM)
Line Printer (600 LPM)
Paper Tape Punch/Rader
Printer Plotter
Tape Punches (10)

Flight Test Preprocessing System (FTPS) - The FTPS will have the capability
to perform preliminary screening or quick-look evaluation of the F-15 flight test
data, to pre-process the data for processing by the DRAS, and to present the DRAS
processed data in hardcopy graph and tabular form. Facilities will also be
included to view the video recordings of the HUD, VSD, and TEWS cockpit visual
presentation. Input media will be compatible with the flight test data recording
media and DSS media. Output media is to be compatible with DSS media. 'iight
data will be gathered by a production configured F-15 assigned to WR-ALC/?. The

FTPS will consist of a PCM front end, a control processor and associated peripherals
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a. Control Processor - The FTPS control processor will provide the
computations, control, and interface to preprocess the F-15 flight test data.
Features of the control processor include directmemory address (DMA), high speed
hardware floating point arithmetic, priority interrupts, and operator interrupts.

b. Control Processor Peripherals --The minimum peripheral equipment
requirements are:

Disk Storage Units
Magnetic Tape Drive (2)
Card Reader (600 CPM)
Teletype
Keyboard CRT Display
Pulse Code Modulation (PCM1 Interface
Airborne Recording Device Compatible Input Equipment
Quick Look Presentations

c. Auxiliary Equipment - The FTPS will also include facilities to view the

video recordings of the HUD, BSD, and TEWS visual representation. To enable this

function, the auxiliary equipment should include a video tape playback machine,

a video de-multiplexer facility and two (2) cathode ray tube display stations.
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General - Computer software will be provided for both simulation and support
of the DSS, DRAS and FTPS.

DSS Software - The DSS software will simulate the F-15 aircraft dynamics,
environment, and missing avionics equipment so the software in the CC and RDP can
be exercised throughout their full range of operation. The primary function of
the DSS software is to permit F-15 OFP validation and verification (V&V) in a
dynamically simulated environment. It will contain modularatructured source code
consisting of the executive module, sensor models, environment models, F-15
airframe models and subystem models. Standard FORTRAN IV language will be
utilized as the main programming language, and assembly language used only when time
considerations, CRT control, or communications with the real time operating
systems (RTOS) require its use. The design of the DSS software will be such that
the entire range tf the CC and RDP can be exercised with or without a man-in-the-
loop. When the man is taken out of the loop, the cockpit portion of the interaction
will be simulated so that the operator can have complete control of the input/output
signals. This will be accomplished through either a scenario mission tape or a
simulated pilot model. The organization of the software will be designed to keep
the simulation within a real time environment, and to allow for non-real time,
step-by-step operation through operator control of key CRT formatted messages.. An
RTOS will interact with the executive module so that control of the simulation can
be transferred to the operator after his CRT entry.

DRAS Software - Standard support and utility software for the DRAS will be
provided. These support packages will be those usually supplied by the processor
vendors. Special support software for the DRAS shall be provided such as file
management, interactive operation, etc. General support software is needed to
permit offline data analysis and will include batch processing monitor, time

sharing monitor, FORTRAN processor, symbol, meta-symbol, data management system,
sort/merge, report writer, editor, simulation package, circuit analysis package,
and plotter package.

FTPS Software - The FTPS Software will provide the capability for quick look
evaluation of flight test data, for preprocessing flight test data so that it is
compatible with the DRAS, and for printing and plotting DRAS reduced data.

General Support Software - Software will be supplied to: provide tools which
aid in the design, development, and debugging of software; generate listings of
data, histograms and time history plots; provide tools which aid in configuration
management of the AISF hardware and software; provide for the transfer of data from
one recording media to another.

Subsystem Test Area - As part of the LRU Analysis Center and the F-15 AISF,
applicable subsystem test equipment will be made available to WR-ALC/ME as they
are phased out of the F-15 developmental effort. This equipment is the hot-bench
type subsystem test station in use to test out applicable LRU's. This equipment
will be made available to WR-ALC as the development cycle comes to an end.
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SOFTWARE PACKAGE CH!ARACTERISTICS - TRAINING REQUIREMENTS DATE: 15 Feb.'80

PROGRAMMER TRAINING:

The F-15 weapon system's reliance on a highly integrated state-of-the-art
avionics system requires responsible personnel to be knowledgeable of the system
in order to maintain the software. The training required to acquire this
knowledge will be sectioned into formal course work and informal hands-on training.

The formal courses submitted to ATC training are outlined below. These

courses will supply the basic knowledge required to support the OFPs.

Length (weeks)

MMEKF-3 FORTRAN IV 2

-6 Avionics System 4

-7 Simulation Techniques 1

-8 Central Computer OFP Design 3

-9 Central Computer AP-l Assembly Language 3

-10 RDP OFP Design 3 (10 is

-11 RDP Assembly Language 3desirbe)

-12 Special Equipment (Software) 2

MMECD-14 APG-63 Radar Familiarization 2

-15 Specialized CC Avionics Training (incorporated into MMEKF-6)

-16 Specialized Radar Avionics Training (incorporated into MECD-14

-18 Harris Slash 7 Assembler/VMS JCL Programming 3

-19 Adage GP-440 Graphics Peripheral and 2
-20 Microcode Programming

-20 Kalman Filter - Theory and Application 2

-21 APG-63 RTBS Operation and Maintenance 2 (8 is desirable)

-22 Analog-Digital Techniques and Application 2

-23 Data Reduction/Analysis Techniques I 1

LI
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SOFTWARE PACKAGE CHARACTERISTICS -
FLIGHT TEST REQUIREMENTS DATE: 15 Feb.'80

These will be one fully instrumented F-15 dedicated to the flight test program.
It is expected to fly about 100 hrs/year in support of all changes (S/W, H/W,
Tactical Electronics Warfare System, etc.) Approximately 15 flights (I hr/flight)
are expected for each software block change.
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SOFTWARE PACKAGE MAINTENANCE HISTORY DATE: 15 Feb. 80

DESCRIPTION OF NUMBERS AND TYPES OF MAINTENANCE ACTIONS PERFORMED EACH YEAR
SINCE PMRT

No change history is available. WR-ALC plans to track the history of changes
from source to implementation.
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SOFTWARE PACKAGE MAINTENANCE COST HISTORY DATE: 15 Feb.'80
YEARLY COST OF MAINTAINING PACKAGE:

No cost data were available.
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HISTORICAL DATA SOURCES DATE: 15 Feb.80

Data Base Name: F-15 OFP

Location: WR-ALC/NMEC, Robbins AFB, GA.

Contact Person: Charles Singleton

Phone Number: (912) 926-2753

General Contents: N/A

Period Covered: They hope to complete the first central computer OFP change
by the end of 1980.

Data Quality: N/A
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RECOMMENDATIONS RE SOFTWARE SUPPORT COST PREDICTING DATE:15 Feb.'80

RESPONDENT: ANDERSON / VANDIVER

If you were responsible for predicting software support costs, how would
you do it?

1. Wpn System utilization/application

Multiple scenarios
Implications for S/W structure

2. Know the support environment/hardware
People
Facilities

3. How much provision for additional capability?

Firmware - a limiter
Core capacity - a limiter

4. Quality of documentation

5. Firmware - need to do an "ORLA" with sensitivity analysis
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FIELD EVALUATION REPORT

GENERAL SOFTWARE PACKAGE DESCRIPTION DATE: 31 JAN 80

SOFTWNARE PACKAGE: N/

PERSONNEL CONTACTED:

Major Al Becker (912) 926-2607

SOFTWARE PACKAGE CHARACTERISTICS:

SIZE: N/A

LANGUAGE:

APPLICATION:

COMPLEXITY:

YEAR DEVELOPED:

DEVELOPER:

COMMENTS

HOST (AIRBORNE) COMPUTER CHARACTERISTICS:

MANUFACTURER: N/A

MODEL NUMBER/DESIGNATOR:

WORD SIZE:

MEMORY SIZE:

MEMORY FILL:

WEAPON SYSTEM USE: N/A

NUMBER OF UOSERS:

LOCAT1OM OF UOSERS.

FREOVENCY OF USE:

INTERVIEWER(S): R. B. Waina, G. L. Foreman

4.1
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MAINTENANCE AGENCY PERSONNE'L DATE:31AN8

ALC: WR OFFICE SYMBOL: MM

KEY PERSONNELJOGRANIZATION:

MMR (EW Management) - LTC L. Huffman

MMRD (Regts. and Distr.)- J. Dunnaway

MMRM (logs Mgt.) - E. Bass

MMRD (Prod. Mgt.) - W. Smith

MMRR (Engr. and Rel.) - J. Brittain

TOTAL ASSIGNED PERSONNEL (NUMBER & TYPE):

MMRR has 223 filled positions versus 283 authorized. Requirements for FY80
are 318.

TOTAL PACKAGES MAINTAINED (NUMBER & TYPE):

See page G-4.
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MAINTENANCE AGENCY - WORK DISTRIBUTION DATE: 31 JAN 80

DESCRIPTION OF WORK PACKAGE DISTRIBUTION, INCLUDING RESPONSIBILITIES AND DEGREE OF
SPECIALIZATION OF AF/CS/CONTR PERSONNEL

MMRR is organized as shown below. FY80 manpower requirements by system
are shown on page G-4.

MMRRC - Jammers

MMRRV - Receivers

MMRRI - Integrated Systems

MMRRA - Threat simulation to test systems

MMRRS - Technical Data, spares definition, user interface, deficiency reports

MMRRW - Administration, budget, configuration control
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CONTINUATION SHEET DATE: 31 JAN 80

System Total Personnel Requirement (INCL.0/i)

ALQ-l3l* 30.7

ALQ-l65(ASPJ) 4.1

ALQ-155* 16.2

ESAS*W 6.3

ALQ-117 5.3

ALQ-119 27.6

APR-38* 34.6

ALQ-125* 7.2

ALR-56* 18.8

ALQ-135* 11.5

ALE-45 4.0

IRS 7.3

USM-464(FLTS) 16.4

ALQ-99 16.4

ARC 8.6

ALR-46* 39.6

ALR-62* 20.8

AIQ-153 5.7

ALR-69* 36.7

317.8

*Software-controlled systems
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MAINTENANCE AGENCY - COST ACCOUNTING SYSTEM DATE: ii .AN Rn

MMRR has had an engineering project log on-line since July 1978. All data
is stored on a drum except for closed-out projects. Data categories include:

System

Project # (i.e., specific task)

Work Unit Code

Engineer

Estimated Hours

Actual Hours

Open Date

Due Date

Close Date

Task Description
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MAINTENANCE AGENCY - POLICIES & PROCEDURES DATE: 31 JAN 80

SUPPORT PHILOSOPHY:

EW software changes are supported under a block change concept
(see page G-7) except for urgent or emergency changes. Those
are processed upon receipt on a "crash" basis.

CHANGE CONTROL METHODS:

FORMAL OR INFORMAL: Formal

CHANGE REVIEW PROCESS: See pages G-8 through G-18.

CONFIGURATION IDENTIFICATION METHODS: See page G-15.

CONFIGURATION CHANGE CONTROL METHODS: See pages G-8 through G-18.

CONFIGURATION STATUS ACCOUNTING METHODS: See page G-13.

SOFTWARE LIBRARY CONTROL PROCEDURES: System-dependent
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CONTINUATION SHEET DATE: 31 JAN 8
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CONTINUATION SHEET DATE: 31 JAN 80

MMR OPERATING INSTRUCTION 800-01

q, CONFIGURATION CONTROL PROCEDURES

CONFIGURATION MANAGEMENT CONTROL OVER SOFTWARE CHANGES IS IMPOSED
VIA THE SCREENING PANEL, AND/OR THE CPCSB IN ACCORDANCE wITH THIS
REGULATION. NO SOFTWARE CHANGE REQUEST, REDESIGN OF EXISTING
COMPUTER PROGRAMS OR CHANGE TO THE SPECIFICATIONS THAT DESCRIBE
THE PROGRAM CONFIGURATION CAN BE ACCOMPLISHED wITHOUT THE
CONCURRENCE OF THESE BODIES. MANAGEMENT CONTROL IS EXERCISED AT
FORMAL CONFIGURATION REVIEWS AND AUDITS*

'o.1 REVIEWS

A CONFIGURATION MANAGEMENT REVIEW IS A MEETING OF A DESIGNATED
CONFIGURATION MANAGEMENT BODY (CPCSBt SP, CCB, ETC*) CONVENED FOR
THE PURPOSE OF APPROVING, DISAPPROVING OR CERTIFYING BASELINE
DOCUMENTATION AND CHANGES TO APPROVED BASELINE DOCUMENTATION.
REVIEWS DEFINED FOR THE EW SYSTEM SOFTWARE CHANGE PROCESS ARE:

* SYSTEM REQUIREMENT REVIEW (SRRI
0 COMBINED SYSTEM DESIGN REVIEW AND

PRELIMINARY DESIGN REVIEW (SDR/PDRI
* CRITICAL DESIGN REVIEW (CDR)
0 PRODUCT VERIFICATION REVIEW (PVRI
0 FORMAL (SYSTEM) QUALIFICATION REVIEW

(FQR)

4.Iji. SRR

IN THE SRR, THE CPCSB PROVIDES THE AUTHORIZATION TO PROCEED WITH
BLOCK CYCLE SOFTWARE CHANGES AND COMHITTMENT OF MMRR RESOURCES.
THE CPCSB APPROVES THE FOLLOWING:

0 THE ANALYSIS OF THE FEASIBILITY OF THE
PROPOSED CHANGES

0 PROPOSED CHANGES (PRELIMINARY SCNS) TO THE
SYSTEM SPECIFICATION (FUNCTIONAL BASELINE)

0 IMPLEMENTION PLAN
0 ATE SOFTWARE CHANGES

ALSO THE CPCSB WILL ASCERTAIN THAT MIPS HAVE BEEN OPENED, AND
REVIEW AND INITIAL THE PROCESS CONTROL DOCUMENTS IMOR/SPR
CHECKLIST, CHANGE PROCESS CHECK LIST, CHANGE REQUEST INDEX, HORS
AND MIPS)* THE SRR IS NOT HELD FOR EMERGENCY OR URGENT CHANGES AS
THE APPROVAL TO PROCEED WITH A PRIORITY CHANGE IS AUTOMATICALLY
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GRANTED IASSUMING THE CHANGE IS FEASIBLE) UNDER EMERGENCY O
URGENT CONDITIONS*

qol2. SDR/POR

IN THE COMBINED SYSTEM DESIGN REVIEW AND PRELIMINARY DESIGN
REVIEw, THE SYSTEM SPECIFICATION, THE SOFTWARE PART I
SPECIFICATION CHANGES, TEST PLANS AND THE SOFTWARE DESIGN APPROACH
(INCLUDING ALLOCATIONS OF SOFTWARE SUBSYSTEM FUNCTIONS) wILb BE
REVIEWED BY THE SCREENING PANEL ISP)o THE APPROVED PART I
SPECIFICATION CONSTITUTES THE SOFTWARE ALLOCATED BASELINE.

q9.3o CDR

IN THE CRITICAL DESIGN REVIEW. THE PRELIMINARY PART I
SPECIFICATION DESIGN CHANGES AND DETAILED CODING DIAGRAMS WILL BE
REVIEWED BY THE LEAD ENGINEER. THE PURPOSE WILL BE TO ASSURE THAT
THE PROGRAMMEROS APPROACH TO CODING IS SOUND,

q.l.q* PVR

BY THE PRODUCT VERIFICATION REVIEW (HELD AT THE COMPLETION OF THE
DESIGN PHASE). CODED AND TESTED CHANGES WILL BE DOCUMENTED AS
CHANGES TO THE SOFTWARE PART I SPECIFICATION* THE SOFTWARE
SYSTEM TEST RESULTS AND PART 11 SPECIFICATION WILL BE REVIEWED BY
THE SCREENING PANEL ISP). THE APPROVED PART 11 SPECIFICATION
CONSTITUTES THE PRELIMINARY PRODUCT BASELINE.

qolS FQR

IN THE FORMAL QUALIFICATION REVIEW, THE CPCSB WILL REVIEW THE
REPORTS OF THE FUNCTIONAL CONFIGURATION AUDIT (FCA) AND PHYSICAL
CONFIGURATION AUDIT IPCAR, AND WILL APPROVE OR DISAPPROVE THE
CHANGE PACKAGE FOR DISTRIBUTIONe THE DOCUMENTS THAT ARE APPROVED

AT THE FQR CONSTITUTE THE SYSTEM PRODUCT BASELINE.

'9.2. AUDITS

TWO FORMAL AUDITS, THE FUNCTIONAL CONFIGURATION AUDIT (FCAI AND
THE PHYSICAL CONFIGURATION AUDIT (PCA) ARE THE PRIMARY MEANS FOR
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QUALITY CONTROL OF THE PRODUCT OF THE CHANGE PROCESS.

4.2.l• FUNCTIONAL CONFIGURATION AUDIT (FCA)

THE FCA VERIFYS THAT THE CPCI HAS ACHIEVED THE PERFORMANCE

SPECIFIED IN THE PART I AND SYSTEMS SPECIFICATIONS* THE
REPORTS/RESULTS OF THE VARIOUS TESTS (SW SIMULATION, ISS SYSTEM,

EWOLS/ECSASO ETC.) ABOVE THE CODE SEGMENT/MODULE LEVEL ARE
AUDITED FOR RESULTS VERSUS REQUIREMENTS@ REVIEWED ARE:

0 ARE THE REQUIREMENTS AePROPRIATELY

TESTED?
* ARE THE RESULTS ACCEPTABLE (I.E. DID THE

CPCI MEET THE REQUIREMENTS)7

THE APPROPRIATE SECTIONS OF THE CHANGE PROCESS CHECK LIST, SIGNED
OFF* TEST RESULTS SYNOPSIS AND THE FCA REPORT DOCUMENT THE FCA*

qe2.2. PHYSICAL CONFIGURATION AUDIT (PCA)

THE PURPOSE OF THE PCA IS TO ESTABLISH THE ACCURACY AND
COMPLETENESS OF THE DOCUMENTATION THAT DESCRIBES THE CONFIGURATION
ITEM AFTER ALL CHANGES HAVE BEEN INCORPORATED. THE PCA INCLUDES A
COMPARISION OF THE PART 1I SPECIFICATION CHANGES WITH THOSE OF THE
FLOW CHARTSV COMPUTER PROGRAM LISTINGS, MANUALS/HANOBOOKS. TEST
PLANS/REPORTS AND CHANGE PROCESS DOCUMENTATION. A FINAL CHECK IS
TO COMPARE A LISTING GENERATED BY THE CPCI AT THE PCA WITH THE
LISTING (REDLINED OR GENERATED DURING THE CHANGE PROCESS) IN THE
PART 1i SPECIFICATION.

THE APPROPRIATE SIGNED OFF SECTIONS OF THE CHANGE PROCESS
CHECKLIST AND THE PCA REPORT SATISFY THE REQUIREMENTS FOR PCA
DOCUMENTATION.

q.3. TOOLS OF CONFIGURATION MANAGEMENT

THE TOOLS AVAILABLE TO THE SCREENING PANEL AND CPCSB TO PERFORM

CONFIGURATION MANAGEMENT ARE:

*COMPUTER PROURAM IDENTIFICATION NUMBER (CPIN)

*BASELINE DOCUMENTATION
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*CHANGE CONTROL CHECK LISTS, FORMS AND REPORTS

eSTATUS ACCOUNTING

'o3.1. CPIN

THE CPIN SYSTEM, DESCRIBED IN AFR 8OO-14 AND MMROI 800-02 (ON
CPINS), PROVIDES THE VEHICLE FOR IDENTIFICATION OF COMPUTER
PROGRAMS (AND VARIOUS VERSIONS/REVISIONS) IN THE FIELD.

o3.2o BASELINE DOCUMENTATION

THROUGHOUT THE SOFTWARE CHANGE CYCLE, THE BASELINE MANAGEMENT
CONCEPT PERMITS A BASIS FOR CONTROLLING THE CHANGE PROCESS. THE
FOLLOWING ARE THE REQUIRED DOCUMENTS FOR SYSTEM AND SOFTwARE
CONFIGURATION IDENTIFICATION, CHANGE CONTROL AND STATUS
ACCOUNTING ARE BASED ON THESE DOCUMENTS.

0 SYSTEM SPECIFICATION (FUNCTIONAL BASELINE)

0 DEVELOPMENT (PART I) SPECIFICATION (ALLOCATED
BASELINE)

* PRODUCT (PART I) SPECIFICATION (PRODUCT BASELINE)

0 TEST PLANS/PROCEDURES

0 TEST REPORTS

.o3.3o CHANGE CONTROL CHECK LISTS, FORMS AND REPORTS

CONFIGURATION CONTROL 15 EXERTED THROUGH THE IMPLEMENTATION OF THE
BELOW LISTED FORMS, REPORTS, AND CHECK LISTS!

lo CHANGE PROCESS CHECKLIST; A PROCEDURAL CHECKLIST FOR BLOCK
CPCI CHANGES, TO MONITOR THAT THE CORRECT PROCEDURES HAVE BEEN
ACCOMPLISHED BEFORE PROCEEDING TO THE NEXT STEP IN THE SOFTWARE
CHANGE PROCESS JMMRR FORM)o

2. SOFTWARE PROBLEM REPORT ISPRI: AN AF FORM 1775 USED TO
DOCUMENT A SOFTWARE DEFICIENCY ENCOUNTERED DURING TESTING OF EW

t5
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OFP, ATE, OR ASSOCIATED SUPPORT SOFTWARE. THE ACTION IN THE SPR
MUST BE APPROVED BEFORE IT IS IMPLEMENTED.

3o CHANGE REQUEST INDEX: A LISTING OF CHANGE REQUESTS DENOTING
CONTROL NUMBERS, PROBLEM DESCRIPTIONS, AND WORK EFFORT.

4. MDR/SPR CHECKLIST: A PROCESSING LIST GENERATED FOR EACH
MDR/SPR. THIS FORM PROVIDES THE RESULTS OF THE FEASIBILITY STUDY
BY THE SCREENING PANEL.

So MATERIAL IMPROVEMENT PROJECT IMIP) AFLC FORM '8: USED TO
RECORD A PROJECT REQUIREMENT ,FOR THE REMOVAL OF A DEFICIENCY.

b. 1SS TEST PLANS/PROCEDURES:

* MODULE/INTEGRATION: TEST CASES (INPUT/OUTPUT) FOR EACH
MODULE AND A MODULE INTEGRATION PROCEDURE*

e SOFTWARE SIMULATION: TEST CASES (INPUT/OUTPUT) FOR THE
INTEGRATED SOFTWARE PROGRAM.

0 ISS SYSTEM TESTS; TEST CASES (INPUT/OUTPUT) USING
STIMULATION OF THE SYSTEM HOT MOCKUP BY RF GENERATORS,

7. ISS TEST REPORTS: DOCUMENTATION OF THE RESULTS OF TESTS
PERFORMED ACCORDING TO THE ISS TEST PLANS/PROCEDURES DOCUMENT.

Be SYSTEM VERIFICATION TEST PLANS/PROCEDURES: DOCUMENTATION OF
THE TEST OBJECTIVES, CRITERIA, CASES, METHOD OF TESTING, AND OTHER
PERTINENT DATA NEEDED TO CONDUCT TESTING FOR THE FOLLOWING TEST
SYSTEMS:

* EWOLS/ECSAS
0 DEES
9 AFEwS
0 FLIGHT TEST

9. SYSTEM VERIFICATION TEST REPORTS: DOCUMENTATION OF THE
RESWLTS OF THE TESTS CONDUCTED IN ACCORDANCE WITH THE SYSTEM
VERIFICATION TEST PLANS/PROCEDURES.

10. AFLC FORM 75: THE 'CPCSB ITEM RECORD' WHICH CONTAINS A
DESCRIPTION OF THE SYSTEM CHANGE AND THE CPCSB APPROVAL OR
DISAPPROVALo

lie AFLC FORM 073: 'TIME COMPLIANCE TECH ORDER REQUIREMENTS'
REQUIRED TO SET TCTO NUMBER, DATA CODE, ISSUE DATE, AND RESCISSION
DATE*

12. AFLC FORM SOS: CPIN/AF CR1 DATA AND CONTROL RECORD - PART I
(CPIN REQUEST FORM) FOR NEW OR REVISED NUMBERS. PART I
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13. AFLC FORM 06; CPIN/AF CR1 DATA AND CONTROL RECORD PART 11

ICPIN REQUEST FORM) FOR NEW OR REVISED NUMBERS, PART Ie.

p14 AFLC FORM 252: tPUBLICATION CHANGE REQUEST FORM#* THIS
FORM IS USED TO ACCOMPLISH AN ACTUAL CHANGE TO AN EVISTING
TECHNICAL ORDER.

IS. AFLC FORM 875: 'TCTO CHECKLIST'. THIS FORM INSURES ZHAT
ALL ITEMS PERTINENT TO THE MODIFICATION PROCESS ARE ACCOMPLISHED,

16o SCN: SPECIFICATION CHANGE NOTICE FORM DD 1696 TRACKS MDR
NUMBER AND INDICATES THE BASELINE SPECIFICATION PAGES CHANGED AS A
RESULT OF CHANGES IMPLEMENTED To CORRECT THE DEFICIENCY* ONE IS
ISSUED FOR EACH SPECIFICATION CHANGED.

17. DCN: DOCUMENT CHANGE NOTICE IS USED SIMILAR TO THE SCN BUT
FOR DOCUMENTS (TEST PLANS/PROCEDURES, MANUALS, ETC.) OTHER THAN
SPECIFICATIONS.

IS. COMPUTER PROGRAM CLASS 11 CHANGE REPORT: DESCRIBES THE CLASS
11 CHANGE. AS A RULE, CLASS 1I CHANGES ARE INCLUDED IN SCNSv
ISSUED TO INCORPORATE CLASS I CHANGES,

19. wR-ALC FORM 30q: CONFIGURATION MANAGEMENT SYSTEM-INPUT DATA.

20. EMERGENCY/URGENT CHANGE PROCESS CHECKLIST; AN ABBREVIATED
CHANGE LIST FORM USED ONLY FOR EMERGENCY OR URGENT CHANGES.

q*394* STATUS ACCOUNTING

CONFIGURATION STATUS ACCOUNTING IS DEFINED IN MIL-STD-Q8O AS:
'THE RECORDING AND REPORTING OF THE INFORMATION THAT IS NEEDED TO
MANAGE CONFIGURATION EFFECTIVELY, INCLUDING A LISTING OF THE
APPROVED CONFIGURATION IDENTIFICATION, THE STATUS OF PROPOSED
CHANGLS TO CONFIGURATIONS, AND THE IMPLEMENTATION STATUS OF
APPROVED CHANGES.' THE PURPOSE IS TO PROVIDE MANAGEMENT:

0 AN OVERVIEW OF PROGRESS OF CHANGE IMPLEMENTATION IPROGRAM,

TESTS, AND DOCUMENTATION)*

0 TIMELY INFORMATION ABOUT PROBLEMS ENCOUNTERED OR
ANTICIPATLO.

. A BASIS FOR STANDARDIZING AND IMPROVING REPORTING
PROCEUURES. A DECISION TO MAKE A CHANGE MUST BE IMPLEMENTED AND
RECORDS ARE NLEUED ON NOW THE SYSTEM CHANGE IS EVOLVING. THESE
CHANGL RECORDS CONSTITUTE CONFIGURATION STATUS ACCOUNTING. THEY
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PROVIDE THE MEANS BY WHICH THE HISTORY OF THE SOFTWARE SYSTEM LIFE
CYCLE CAN BE TRACED@

SOFTWARE CONFIGURATION STATUS ACCOUNTING USES THE SAME FORMS,
REPORTS, AND CHECKLISTS AS CONFIGURATION CONTROL (SEE ABOVE9 FOR
RECORDING AND REPORTING THE FOLLOWING:

* THE DATE AT WHICH EACH APPROVED
BASELINE CAME INTO SEING.

* DESCRIPTIVE INFORMATION ABOUT EACH SOFTWARE CONFIGURATION
ITEMt SUCH AS ISSUING AGENCY, NOMENCLATURE. CPIN, Ew
SYSTEMH ETC.

* SPR/SCN STATUS (DATE WRITTEN, APPROVED,
DISAPPROVED, IMPLEMENTED).

0 DESCRIPTIVE INFORMATION ABOUT EACH CHANGE REQUEST
(MDR/SPR)o

0 STATUS OF TECHNICAL AND ADMINISTRATIVE
DOCUMENTATION ASSOCIATED WITH A BASELINE OR CPCI
CHANGE (SUCH AS A PLAN PRESCRIBING TESTS TO BE PERFORMED
ON CPCI CHANGES)$

0 DEFICIENCIES IN A TO-BE-ESTABLISHED BASELINE
ICPCI) UNCOVERED DURING THE CHANGE PROCESS (SPRS),

4o'o BLOCK CHANGE CYCLE

THE BLOCK CHANGE CYCLE WILL BE THE PRIMARY MANAGEMENT METHOD FOR
SCHEOULING, DEVELOPING, TESTING, AND IMPLEMENTING ROUTINE CHANGES
(INCLUDING CLASS II CHANGES) TO EW OFPSo ATE AND REBATED
OPERATIONAL SUPPORT SOFTWARE, A COLLECTION OF PROGRAM CHANGES
WILL BE PROCESSED CONCURRENTLY IN EACH CHANGE CYCLE AND INTEGRATED
INTO THE LATEST CONFIGURATION FOR THE CPCIS AFFECTED FOR EACH
SYSTEM, CHANGE REQUESTS WILL BE PROCESSED AND PLACED IN A QUEUE
UP TO THE BLOCK CYCLE CUTOFF DATE. PROGRAM CHANGES RECEIVED AFTER
THE CUTOFF DATE WILL BE REVIEWED AND HELD FOR THE NEXT BLOCK
CHANGE CYCLE* CHANGES TO ATE SOFTWARE SHALL BE COORDINATED DURING
THE SAME BLOCK CYCLE THAT THE EW OFP CHANGES ARE IMPLEMENTED. THE
LENGTH OF THE BLOCK CHANGE CYCLE CUTOFF SUBMISSION DATE AND OTHER
SIGNIFICANT MILESTONES ARE DECIDED ON A SYSTEM BY SYSTEM BASIS AND
ESTABLISHED IN THE SYSTEM O/S CMP, SEE FIGURE I FOR AN
ILLUSTRATION OF A HYPOTHETICAL BLOCK CYCLE.

EACH APPROVED EMERGENCY AND URGENT CHANGE MAY INTERRUPT THE BLOCK
CYCLE CHANGE PROCESS. THE E/U MDR WILL BE FORWARDED IMMEDIATELY
TO THE SYSTEM ENGINEERING GROUP FOR IMPLEMENTATION AND RELEASE,
UPON RELEASE IT WILL BECOME THE NEW BASELINE FOR THE INTERRUPTED
CHANGE CYCLE* THE BASELINE DOCUMENTS WILL THEN REPRESENT A NEW
VERSION CPCI THAT IS DIFFERENT FROM THE ORIGINAL CPCI
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CONFIUURATION OF THE INTERRUPTED BLOCK CYCLE* THEREFORE, THE
INTERRUPTLO BLOCK CYCLE MAY BE REQUIRED TO RETURN TO ITS INITIAL

STARTING POINT AND ALL CHANGES MADE UP TO THE TIME OF INTERRUPTION
MAY HAVE TO BE REEXAMINED,

14*4919 CHANGE CYCLE IDENTIFICATION

EACH BLOCK CHANGE CYCLE SHALL BE IDENTIFIED FOR EACH SYSTEM BY THE
SYSTEM NOMECLATURE ANO A CONSECUTIVE BLOCK NUMBER 01,02,03,9--- N

(foE. ALR-46 BLOCK -OI)o EMERGENCY OR URGENT CHANGES WILL UTILIZE
THE MUR NUMBER AS THE IDENTIFIER. PERFORMANCE OF BLOCK CYCLE
CHANGES MAY BE INTERRUPTED ONLY FOR E OR U PRIORITIZED CHANGES@
ROUTINE CHANGES THAT ARE NOT COMPLETED DUE TO THE DIVERSION TO E
OR U CHANGE PRIORITIES OR FOR OTHER REASONS WILL LIKEWISE BE HELD
OVER TO THE NEXT BLOCK CYCLE.

'4o, 2 o REQUIREMENTS ANALYSIS

A PRELIMINARY ANALYSIS OF EACH NEW ROUTINE PROGRAM CHANGE REQUEST
IS HELD AS EACH IS RECEIVED, THIS WILL INCLUDE UNCOMPLETED
CHANGES LEFT OVER FROM THE PREVIOUS BLOCK CYCLE. DURING THIS

ANALYSIS, THE SCREENING PANEL WILL IDENTIFY SYSTEM REQUIREMENTS,
ASSESS FEASIBILITY, AND WILL ESTIMATE IMPACT, COSTS, RESOURCES,
AND LEVELS OF EFFORT* CHANGES DETERMINED TO REQUIRE CONTRACTOR

SUPPORT WILL BE IDENTIFIED FOR LATER PRESENTATION TO THE CCBs
LIKEWISE, HARDWARE CHANGES WILL BE DEFINED AS EARLY AS POSSIBLE TO
THE CCBs THE HARDWARE CHANGE RESULTING FROM A SOFTWARE CHANGE MAY

NOT BE RELEASED AT THE SAME TIME AS THE SOFTWARE CHANGE BUT A

COORDINATED SCHEDULE FOR THE INSTALLATION OF BOTH SHALL BE
ESTABLISHED, REQUESTS ONLY FOR A FEASIBILITY STUDY WILL BE
CONDUCTED AND A REPORT PROVIDED TO THE APPROPRIATE COMMAND BUT NO
CHANGE WILL BE PROCESSED.

WHEN THE SUBMISSION CUTOFF DATE IS REACHED, THE LISI OF CHANGES IN
THE QUEUE IS REVIEWED AND PRIORITIZED BY NEGOTIATION WITH TWE USER
COMMAND. INCLUDED IN THIS LIST ARE THE MDRS AND SPRS CARRIED OVER
FROM THE PREVIOUS BLOCK CYCLE. THE PRIORITIZED CHANGE LIST IS
COMPARED A4AINST PROJECTED AVAILABLE RESOURCES AND THE FINAL LIST
OF CHANGES TO BE INCORPORATED IN THE BLOCK CHANGE IS LIMITED TO
THOSE RESOURCES, ANY CHANGES THAT COULD NOT BE INCLUDED WILL BE
HELD OVER TO THE NEXT BLOCK CYCLE AND THE USER COMMAND NOTIFIED

ACCORDINGLY, A SYSTEM REQUIREMENT REVIEW IS CONVENED AND CPCSB
CONCURRENCE IS REQUESTED FOR BLOCK CHANGE CONTENT AND RESOURCE
COMMITMENT*
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'*'43. IMPLEMENTATION

THE BLOCK CYCLE IMPLEMENTATION IS STARTED AFTER THE SYSTEMS

REQUIREMENT REVIEW WITH A REQUIREMENTS DEFINITION/ALLOCATION PHASE
WHEN THE SCREENING PANEL MEETS TO ANALYZE THE CHANGES SELECTED FOR
THE BLOCK CYCLE, DURING THIS PHASE THE PRELIMINARY ANALYSIS OF
EACH CHANGE REQUEST IS REFINED* SYSTEM ENGINEERING STUDIES ARE
CONDUCTED TO DEFINE PERFORMANCE, DESIGN, INTERFACE. FUNCTIONAL
REQUIREMENTS, AND TEST PLANS.

CHANGES TO ATE SOFTWARE, IF ANY, ARE DEFINED AT THIS TIME AND ARE
CONTROLLED UNDER THIS MMROI IN THE SAME MANNER AS Ew OFP CHANGESt
WHETHER THE ATE SYSTEM WAS ORIGINALLY DEVELOPED BY MMRR OR ASO
THE DECISION TO DELEGATE ATE SOFTWARE MAINTENANCE FOR UNIT UNDER
TEST (UUT) SOFTWARE CHANGES TO OTHER WR-ALC DIVISIONS DOES NOT
RELEASE THE RESPONSIBLE MMRR SYSTEM ENGINEERING UNIT FROM
PERFORMING THEIR VERIFICATION AND VALIDATION FUNCTION FOR ATE
SOFTWARE CHANGES. IN THIS IISTANCE, THE SYSTEM ENGINEERING UNIT
SHALL COMPLY WITH ALL REQUIREMENTS OF THIS MMROI. THE SAME
APPLIES TO CONTRACTOR SUPPORTED SOFTWARE CHANGES, WHETHER FOR Ew
OR ATE PROGRAMSo

.oqoqo DESIGN AND TEST

THE SOFTWARE CHANGE ACTIVITY INCLUDES DESIGN, CODING CHECK OUTo
TESTING AND INTEGRATION.

THE DESIGN OF THE CHANGE CONSISTS OF DEFINING, IN A LOGICAL AND
ORGANIZED MANNER, THE NECESSARY FUNCTIONS AND OPERATIONS TO
SATISFY THE SOFTWARE REQUIREMENT. IT IS DURING THIS PHASE THAT
TEST PLANS ARE GENERATED TO ENSURE A SATISFACTORY DEMONSTRATION OF
QUALIv ASSURANCE REQUIREMENTS.

IN THE CODING AND CHECKOUT PHASE, THE DETAILED SOFTWARE DESIGN IS
TRANSLATED INTO A HIGHER ORDER OR ASSEMBLY LANGUAGE. THE FORMAL
TEST PROCEDURES SHOULD BE PREPARED DURING THIS PERIOD.

THE TESTING PHASE DETERMINES THAT THE SOFTWARE PERFORMS AS
INTENDED AND THAT SYSTEM REQUIREMENTS ARE SATISFIED. INTEGRATION
TESTS (INCLUDING ISS LEVEL TESTS) SYSTEM VERIFICATION TESTS, AND
FLIGHT TESTS ARE PEPFORMED USING INTEGRATED SYSTEM COMPONENTS.
HARDWARE AS WELL AS SOFTWARE*
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'9.9.'., ATE SOFTWARE

SYSTEM ENGINEERING (MMRR) IS THE DESIGNATED UUT ATE SOFTWARE AND
INTERFACE ADAPTER MANAGER IN ACCORDANCE WITH AFR 8Og-1q VOL I1
AFLC SUPPLEMENT NO It AND TH+E *WR-ALC O/SCMP FOR UUT ATE
SOFTWARE.' THE DESIGN AND TEST OF ATE SOFTWARE CHANGES WILL
NORMALLY BE PERFORMED BY MMECT AS TASKED BY MMRR IN ACCORDANCE
WITH PROCEDURES OUTLINED IN PARAGRAPHS 492*2 AND 4o293 OF THE
ABOVE MENTIONED O/SCMP. THE SP ATE ENGINEER WILL PROVIDE GUIDANCE
FOR THIS PROCEDURE. IN SOME INSTANCES, AGREEMENTS WILL BE MADE
BETWEEN MMRR AND MMEC FOR MMRR TO ORGANICALLY SUPPORT ATE SOFTWARE
CHANGES. IN ANY EVENT, CONFIGURATION MANAGEMENT OF ALL ATE
CHANGES REMAINS THE RESPONSIBILITY OF MMRR IRRESPECTIVE OF THE
DESIGN AGENCY. THE ATE CHANGE WILL BE PROCESSED IN ACCORDANCE
WITH THIS MMROI UP UNTIL THE DESIGN PHASE (AFTER SDR/PDR)o AT
THIS POINT THE CHANGE WILL BE DESIGNED AND TESTED BY THE DESIGN
AGENCY. THE LEAD ENGINEER AND/OR ATE ENGINEER WILL MONITOR ATE
VERIFICATION TESTING AND ASSURE COMPATABILITY WITH THE UUTo
THEREAFTER. THE COMPLETED ATE SOFTWARE CHANGES WITH THE DOCUMENTS
LISTED IN STEP 10 OF PARAGRAPH Sel. WILL BE PRESENTED TO THE
SCREENING PANEL FOR THE FCA/PCA AUDIT* THEREFORE. THE SP AND
CPCSB REVIEWS, AUDITS AND APPROVAL PROCEDURES STATED HEREIN WILL
BE FOLLOWED FOR ALL UUT ATE SOFTWARE CHANGES.

'4.o5, BASELINE MANAGEMENT

49o9So1, CHANGE DOCUMENTATION

THE SOFTWARE SYSTEM WHICH ENTERS A BLOCK CYCLE SHOULD BE FULLY
BASELINED (SEE PARAGRAPH o.3o2). THE CHANGE PROCESS WILL CONVERT
THESE BASELINE DOCUMENTS TO NEW VEmSIONS, CHANGES TO THE SOFTWARE
WILL BE OOCUMENTED BY CHANGES TO THESE BASELINES AND IOENTIEIED BY
A SPECIFICATION CHANGE NOTICE (SCN) DO FORM 1696. AN SCN WILL BE

GENERATED FOR EACH CHANGED SPECIFICATION AT THE TIME A CHANGE TO
THAT SPECIFICATION IS IDENTIFIED. THE SCN SHALL LIST ALL CHANGES
(CLASS I & I) TO THAT SPECIFICATION FOR THE BLOCK CYCLE. CLASS
II CHANGES THAT DO NOT IMPACT SOFTWARE CONFIGURATION WILL BE
DOCUMENT ON A COMPUTER PROGRAM CLASS It CHANGE REPORT, DOCUMENT
CHANGE NOTICES fDCNS) WILL BE ISSUED FOR CHANGES TO TEST
PLANS/PHOCEDURES. THE SCNS AND DCNS ARE KEPT AS PART OF THE
CHANGE PROCESS RECORD SET (BLOCK CYCLE NOTEBOOK4 AND FUNCTION AS
WORKING INDEXES FOR FUTURE CHANGES. IN ORDER TO MAINTAIN
TRACEABILITY OF CHANGES, THE DOCUMENTATION MANAGEMENT PROCEDURES
IN THE NEAT SECTION WILL BE FOLLOWED.
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'4.95o2o DOCUMENTATION MAINTENANCE

TWO COPIES OF THE SYSTEM SOFTWARE BASELINE DOCUMENTS SET WILL BE
RESIDENT AT WR-ALC9 COPY NOD I WILL BE MAINTAINED BY THE MMRR
LEAD ENGINEER WHO IS RESPONSIBLE FOR THE SYSTEM BEING CHANGED.
COPY NO. 2 WILL BE FILED AND MAINTAINED BY MMRRW@ A THIRD COPY
WILL BE STORED FOR SAFETY AT A DESIGNATED SITE.

COPY NO. I WILL BE A WORKING DOCUMENT. DURING A BLOCK CYCLE,
APPROVED SOFTWARE CHANGES WILL BE MADE TO COPY NO. I BY REDLINE,
HANDWRITTEN ENTRIES. A MARGINAL NOTATION WILL DATE EACH ENZRY AND
IDENTIFY THE CORRESPONDING SPR/MDR. PRIOR TO THE END OF THE
CHANGE CYCLE, THE REDLINED CHANGED PAGES, THE SCNS/DCNS, CLASS 11
CHANGE REPORTS, AND THE CHANGE REQUEST INDEX THAT CORRESPOND TO
APPROVED, IMPLEMENTED CHANGES WILL BE TURNED OVER TO MMRRW.

MMRRW WILL HAVE THE RED LINED PAGES AND SCNS RETYPED. ONE SET OF
TYPED CHANGED PAGES AND SCNS WILL BE FORWARDED TO THE LEAD
ENGINEER WHO WILL INSERT THEM INTO COPY NO. I, REPLACING THE
CHANGED PAGES. COPY NO. I WILL THEN CONSTITUTE THE NEW VERSION
BASELINE*

COPY NO. 2 OF THE BASELINE DOCUMENTS WILL BE KEPT UNCHANGED IN THE
MMRRW FILES. THE SET OF TYPED CHANGED PAGES AND SCNS, AND THE
REDLINED PAGES WILL BE FILED WITH THE MMRRW COPY NO. 2. COPY NO.
2 WILL THEN CONSTITUTE THE PRECHANGE BASELINE DOCUMENTS AND
CHANGES TO THE PRECHANGE DOCUMENTS. MMRRW WILL ALSO TYPE THE
CHANGE REQUEST INDEX.

THE BASELINE FILES AT MMRRW WILL MAINTAIN TRACEABILITY OF CHANGES
THROUGH ALL SEQUENTIAL BLOCK CYCLES. IN ADDITION TO THE ORIGINAL
SET OF BASELINE DOCUMENTS, EACH BLOCK CYCLE FILE WILL CONTAIN THE
CHANGE RECORDS GENERATED IN THE CYCLE, INCLUDING:

9 MDR/SPRS

0 SCN/DCNS
0 REOLINED, CHANGED PAGES
o COMPUTER PROGRAM CLASS II CHANGE REPORTS
a CHANGE PROCESS CHECKLIST
9 MDR/SPR CHECK LISTS
0 CHANGE REQUEST INDEX
0 PCA REPORT
4 FCA REPORT
9 IMPLEMENTATION PLAN
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STRUCTURED DESIGN? - DESCRIBE

Sys tem-dependent

STRUCTURED PROGRAMMING? - DESCRIBE

System-dependent

CODING GUIDELINES:

Informal: a code walk-through is scheduled prior to testing of the change.

CHANGE ENTRY METHODS:

System-dependent: most often on-line on small computer.

SCHEDULE:

Depends on urgency of change

REPORTING:

Via project log system

COMMENTS:
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DOCUMENTATION: See pages G-21 through G-52.

REQUIREMENTS:

DESIGN:

USER:

PROGRAM PROBLEM REPORTING SYSTEM:

Tasks are generated via MDRs, messages, etc., from operating commands.
They are then tracked via the MIP System.

COMMENTS:
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DOCUmENTION AND FORMS 16 OCT 79

le RLFERENCE DOL:UMENTS

ESO-TH-77-2 5 4 [SD (aUIDEdOOjK
AN AF GUIDE TO COMPUTER
PkiOGRAM CONFIGURATION MANAGEMENT

2. DOCUMENTATION

THE CONTENT AND FORMAT REQUIRED FOR THE SYSTEM, PART I AND PART
COMPUTER PROQXAM SPECIFICATIONS ARE OUTLINED INJ MIL-STO-490 AS
SUPPLEMENTED 6Y MIL-STDO-t83 (AIR FORCE)* THE NOMENCLATUNE USED
MIL-SrD-9190 FOR THE VARIOUS SPECIFICATIONS IS:

MMROI BOU-01/MIL-ST-483 MIL-STD-4 9 0

SYSTEM SYSTEM - TYPE A
PART I DEVELOPMENT - TYPE B
PART 11 Pi40DUCT - TYPE C

MIL-STO-490 FURTHER DIFFERENTIATES COMPUTER PROGRAM SPECIFICATI
AS SUBTYPES 85 AND CS. ESO GUIDEBOOK ESD-TR-77-269 I AN AF GUID
TO COMPUTER PROGRAM CONFIGURATION MANAGEMENT'. SECTION 3, PROVI
A TUTORIAL ON THE REQUIREMENTS TO BE uESCRIBED IN THESE
SPECIF ICATIONS*

THE SYSTEM CONTRACTOR WILL USUALLY PROVIDE THE SYsTEM
SPECIFICATION, PART I DEVELOPMENT SPECIFICATION.t PART 11 PRODUC
SPECIFICATION. TEST PLANS, TEST PROCEOURES, CONFIGURATION INDEX
CHANGE STATUS LIST. AND VERSION DESCRIPTION DESCRIPTION DOC1JMEK
AS BASELINE DOCUMENTATION AT PMRT, THE CONTRACTOR MUST BE
DIRECTED TO MAINTAIN THIS DOCUMENTATION IF THE CONTRACTOR WILL
CONTINUE TO SUPPORT THE SYSTEM UNDER wR-ALC CONTRACT AFTER PMRI

THE SYSTEM ENGINEERING GROUP (MMRRI wILL BE RESPONSIBLE TO MAN$
AND MUNITOR THE CONTRACTOR IMPLEMENTED CHANGES TO THE BAgELINE
DOCUMENTS AND THE CPCI.

SYSTEMS ORGANICALLY DEVELOPED AT WR-ALC MUST DEVELOP THE SAME
DOCUMENTATION. ALL ORGANICALLY SUPPORTED SYSTEMS MUqT MAINTAlf
THE DOCUMENTATION WITHIN MMRR IN ACCORDANCE WITH THIS 01,
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3. STATUb ACCOUNTING FoHms

THE STATUS ACCOUNTING FORMS REQUIRED AND A REFERENCE TO THE
INSTRUCTIONS FOR COMPLETING THE FORMS, ARE LISTED BELOW:

FOHM TITLE INSTRUCTIONS
AFLC FORM 75 CPCSB ITEM RECORD AFLC SUP I TO AFR

800-I14 VOL 11
AF FORM 1776 SOFTWARE PRObLEM REP.ORT ATTACHED (MODIFIEU)
00 FORM 169b SPEC. CHANGE NOTICE (SCN) ATTACHED (MODIFIED)
MMR FORM MDR/SPR CHECK LIST ATTACHED
MMR FORM CHANGE PROCESS CHECK LIST ATTACHED

ICPCL)
MMR FORM EMERo/URGENT CHANGE PROCESS ATTACHED

CHECK LIST
NMR FORM CHANGE REQUEST INDEX ATTACHED
MMR FORM PCA kEPORT ATTACHED
MMR FORM FCA REPORT ATTACHED
MMR FORM DOC* CHANGE NOTICE (0CN) ATTACHED
MMR FORM COMPUTER PROGRAM CLASS 1I ATTACHED

REPORT

A
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instructions for Completing AF Form 1775, Software Problem Report (SPR)
Taken from AFR 300-15, Attachment 8, 16 Jan 78

" CONTROL NUMBER: Enter a unique control num- cause it. Tell what should have happened if there
ber in accordance with local configuration manage- had been no discrepancy and the impact of the dis-
ment procedures. crepancy.

DATE SUBMITIMED: Self-explanatory. COMMENTS: Indicate the urgency of the correction
and any other pertinent facts.

TO: Enter the organization responsible for develop-
ment or maintenance of the software. PROBLEM ANALYSIS: Describe the cause of the

discrepancy or error, the impact, and any other pro-
* FROM: Enter the initiating organization. grams or data bases affected.

INFO COPIES TO: Self-explanatory. NAME OF ANALYST: Self-explanatory.

* ADS: Enter the title of the ADS of which the pro- RECOMMENDED ACTION: Describe the proposed
gram is a part. corrective action (if necessary), and provide an esti-

mate of the time and resources required to complete
PROGRAM NAME: Enter the name of the program the recommended action.
in which the problem or discrepancy was detected.

APPROVED OR DISAPPROVED: Self-explana-
*IDENT: Enter the identification of the program in. tory.volved.

SIGNATURE OF APPROVING OFFICIAL: Self-ex-

RUN DATE: Enter the date the program was run in planatory.
which the discrepancy or error was detected.

DATE. Enter date of signature.
POINT OF CONTACT: Enter the name of the indi-
vidual in the organization which initiated the SPR ACTION TAKEN: Tell what corrective action (if
who is most familiar with the problem. any) was taken.

PROBLEM DESCIP ON: Describe what the dis- DATE ACTION COMPLETED: Self-explanatory.
crepancy or error is, and the circumstances helped

*Modified for MMRR use as follows:

1. CONTROL NUMBER: Enter the current block cycle number or Emergency/Urgent MDR
number (as applicable) followed by a sequential number assigned to the SPR. Num-

bers are assigned consecutively 1---N for each block cycle or Emergency/Urgent
change.
EXAMPLE: 04 - 05 identifies the 5th SPR generated during block cyc]e 4.

2. FROM: Enter "Same" if initiating organization is the same as the maintaining
organization. I
3. ADS: Enter system (i.e., ALR-46, F-15 TEWS, Etc.)

4. IDENT: Enter Part II Spec Number and name (or equivalent).
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CONTINUATION SHEET DATE,: 31 JAN 80
PROGRAM AN4ALYSIS

NAME OF ANALY ST fType or print)

RECOMMENDED ACTION

o] APPROVED 
nme

DATE ACTION COMPLETED

AF FORM 1775 (REVER~SE)
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CONTINUATIONi SHEET DATE:. 31 JAN 80

SOFTWARE PROBLEM REPORT (SPR) DATE SUBMITTED. CONTROLNO.

TO FROM: INFO COPIES TO:

ADS PROGRAM NAME IDENTIFICATION

-RUN DATE POINT OF CONTACT (Ty-pe or prnt name)

PROBLEM DESCRIPTION

COMMENTS

APFOR 177r,
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CONTINUATION SHEET DATE: 31 JAN 80

SUPPLEMENTAL INSTRUCTIONS FOR DD FORM 1696

MIL-STD-490 INSTRUCTIONS FOR COMPLETING DD FORM 1696 ARE MODIFIED AS FOLLOWS:

BLOCK 6. SCN NUMBERS ARE TO BE ASSIGNED CONSECUTIVELY BY LEAD ENGINEER,

BLOCK 8. IS CHANGED TO INDICATE BLOCK CYCLE CHANGE ID NUMBER.

BLOCK 11. IS TO INDICATE WHETHER DOCUMENT IS SYSTEMS, PART I OR PART 11

SPECIFICATION.

BLOCK 13. CHANGE SCN TO MDR/SPR.

BLOCK 1'4. INDICATE PAGE AND PARAGRAPH NUMBER (IF APPLICABLE).

ANY BLOCKS NOT APPLICABLE. INSERT 'N/A'.
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CONTINUATION SHEET D)ATE: 31 JAN 80

KiL-sTD-1490

1 February 1969

SPECIFICATION CHANGE NOTICE (SUBMITTAL .ZATE I

,. .,~.... R .~c ..I~ I.I. ~ol.01.7. 4. Spec. No.

ISCN PIREPAPIN'C 11K.TY fJ.oo0.(ES

501 ~ 0. *s.4IO s ~ACTIVITY) I
MODEL.~ ~ ~ELTE IC No. ~.OT4. CSU

(TYPE OE.(OE2
S[RttSu ETC. I I"_____________________

S.ECOI CI SERIAL NUMBERS OF kLL ITEMIS
AFFECTED BY THIS SCP41

"IN 9R 4160 4 "045 EI O-GIO. INC0.U O." Lb cmNG1 ST 1.S SEN "out we ft.w 4 4655 AM

C4VN-G "Me SUR SATE AS IN11 SN. T.o PAGES Of T.4 PAGEL MASISS NO O4711 LISTEDStN IN liv

of oNANus pAoLS. CONSsNCS .114 M5.LlIfIll PGES Of TIRE ORIGINAL 535 Of TUC EISION

SPORNIf OSR N 4. C0.1111,1,111 TOE GEOOIRI "046560. of Twoll TPICIPI4AIW.

SCR NO. PAGES CHANGEDT IINDICATE DELCI.ETSI 3 -A Dat

PAGES CHANGED LAD TRANSMITTED HEREWITH

32 DELETED

SUMMARY Of CHANGED PAGES

2 £It 6/5167
soL. 6b X %/$/$I

2 2 DELETED 6/5/67
3 I x I/s/61

NOTES:

I. SLOCKS 2. 4.4.9 I,11.I3. 6 1S ARE SELF- EXPLANATORY

S. TYPE OF CONTRACTUAL ACTION REQUIRED FOR IMPLEMENTATION
OF THIS SCN. e.g.. CCk* SUPPLEMENTAL AGREEMENT. ETC.

S6. 1600rcm, 
SAID4144~(PROCURING ACTIVITY SIGNATURE) (APPROVAL DATE)

DD 1696 .. g* .. f..14PI

Specification Change Notice
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CONTINUATION SHEET DATE: 31 JAN 80

MDR/SPR CHECKLIST INSTRUCTIONS

BLOCK 1. BRIEFLY STATE A FUNCTIONAL DESCRIPTION OF MDR/SPR FOR EASY

REFERENCE.

BLOCK 2. ENTER DATE OF MDR OR SPR.

BLOCK 3, ENTER THE IDENTIFICATION NUMBER OF THE MDR OR SPR. IF HOLD OVER

FROM PREVIOUS CYCLE, THEN CHECK BOX AND ATTACH THE ORIGINAL MDR
OR SPR.

BLOCK 4, CHECK (1 BLOCK ONLY) THE APPROPRIATE PRIORITY. IF ROUTINE, THEN

ENTER THE BLOCK CYCLE NUMBER WHEN THE MIR/SPR WILL BE PROCESSED,

BLOCK 5. ENTER THE MIP NUMBER THIS MDR OR SPR WAS ASSIGNED.

BLOCK 6. ENTER THE ENGINEER ASSIGNED TO THIS MIP.

BLOCK 7. ENTER THE SCHEDULED DATE FOR SCREENING PANEL REVIEW. WHEN REVIEW

IS COMPLETED, ENTER THIS DATE WITH THE LETTER "C" NEXT TO THE

DATE; I.E., 16 SEP 79
17 SEP 79 C

BLOCK 8. CHECK BOX TO INDICATE WHETHER CHANGE IS A NEW REQUIREMENT OR IS A

DEFICIENCY,

BLOCK 9. INDICATE WHETHER USER REQUIREMENTS NEED MORE CLARIFICATION. IF

YES, THEN ATTACH CORRESPONDENCE WITH THE USER (I.E., MESSAGES,

MEMOS OF TELEPHONE CONVERSATIONS, ETC.), CHECK BOX (TO RIGHT OF

YES) WHEN THE REVISED MDR IS RECEIVED (AND ATTACH IT TO CHECKLIST),

BLOCK 10. INDICATE WHICH AREAS ARE AFFECTED BY THE MDR/SPR REQUEST.

BLOCK 11A.
INDICATE THE MDR/SPR's STATUS AS DETERMINED DURING REVIEWS BY THE

SCREENING PANEL, CPCSB, AND USER COMMAND.
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PREDICTIVE SOFTWARE COST MODEL
fIDR/SPR CHECKLIST

CONTINUATION SHEET DATE: 31 JAN 80

1. TITLE: 2. DATE:

3. IDENTIFICATION: 4. PRIORITY:
MDR NO. j EMERGENCY

-I SPR NO._ E URGENT

HOLD OVER (ATTACH ORIGINAL) U NO. (BLOCK CYCL%

5. MIP NUMBER: 7, SCREENING PANEL REVIEW DATE:

6. ENGINEER ASSIGNED:

8. CHANGE IS: Ii NEW REQUIREMENT [] DEFICIENCY

9. FUNCTIONAL REQUIREMENT NEEDS CLARIFICATION:
[-LI NO0

] YES (ATTACH MESSAGE) [] REVISED MDR ATTACHED

10. AFFECTED WORK AREAS: MANHOUR EST. (ENGR)

OFFICE
AREA NO YES SYMBOL INITIAL ANALYSIS DESIGN TEST
SOFTWARE MMRR__.___
HARDWARE MRR -_

LOGISTICS MiM _
ATE rMVECT
OTHER

11A. MDR/SPR STATUS:

SCREENING PANEL [I ACCEPTED El DELETED [I HELD OVER
USER REPRESENTATIVE [ ACCEPTED L DELETED L HELD OVER
CPCSB (SRR) El ACCEPTED l DELETED ] HELD OVER

SIGNATURES AND DATES:
SCREENING PANEL CHAIRMAN DATE
USER COMAND REP. DATE

12. IF MDR/SPR WAS HELD OVER OR DELETED THEN BRIEFLY STATE WHY.
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CONTINUATION SHEET DATE: 31 JAN 80

CHANGE PROCESS CHECKLIST INSTRUCTIONS

SECTION 1: IDENTIFICATION

BLOCK 1: ENTLR THE BLOCK CYCLE NUMBER.

BLOCK 2: A. ENTER SYSTEM NAME (I.E., ALR-62) AND VERSION,
B, CHECK APPROPRIATE COMMAND.

C. INDICATE NOMENCLATURE.

BLOCK 3: ENTER THE INCLUSIVE DATES OF PRESENT BLOCK CYCLE, SAME AS BLOCK 3

OF THE CHANGE REQUEST FORM.

BLOCK 4: A, ENTER THE QUANTITY OF MDR/SPR's WHICH WERE HELD OVER FROM
PREVIOUS CYCLES. ENTER 0 IF NONE.

B. ENTER THE QUANTITY OF NEW MDR/SPR's REQUESTED FOR PRESENT CYCLE.
C. TOTAL OF A AND B.

BLOCK 5: A. ENTER OLD (CURRENT) CPIN AND DATE.
B. ENTER NEW CPIN (WHEN A.,SIGNED) AND DATE.

BLOCK 6: USER COMMAND REPRESENTATIVE SIGNATURE (AND DATE) INDICATING APPROVAL

OF THE PRIORITIZATION OF THE CHANGE REQUESTS LISTED ON THE CHANGE

REQUEST FORM; "A" IF SAC AND "B" IF TAC.

BLOCK 7: PRINT OR TYPE IN THE NAMES AND SYMBOLS OF THE SCREENING PANEL MEMBERS

PRESENT FOR THE SRR AND THE FQR. ENTER "SAME" UNDER THE FQR IF THE
MEMBER IS UNCHANGED FROM THE SRR,

BLOCK 3: SAME AS BLOCK 7 EXCEPT FOR UNIT/SECTION CHIEFS,

BLg)CK 9: SAME AS BLOCK 7 EXCEPT FOR CPCSB MEMBERS.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 3i JAN 0

SECTION 2: RF/IEWS AND AUDITS

BLOCK 1: A. CHECK BLOCK AS ITEM IS ACCOMPLISHED.
B. ENTER DATE OF SRR.
C. CPCSB CHAIRMAN ACCEPTANCE SIGNATURE,

BLOCK 2: A. CHECK BOX AS ITEM IS ACCOMPLISHED.
B. ENTER DATE OF SDR/PDR.
C. APPROVAL. SIGNATURES AS NDICATFD,

BLOCK 3: A. CHECK BOX AS ITEM IS ACCOMPLISHED.

B. ENTEP DATE OF PVR.
C. APPROVAL SIGNATURES AS INDICATED.

BLOCK 4: A. CHECK BOX AS ITEM IS ACCOMPLISHED,

B, ENTER DATE OF FCA/PCA.
C, APPROVAL SIGNATURES AS INDICATED.

BLOCK 5: A. CHECK BOX AS ITEM IS ACCOMPLISHED,

B. ENTER DATE OF FQR. i
C. CPCSB CHAIRMAN APPROVAL SIGNATURE,

SECTION 3: IEST COMPLIANCE MATRIX

BLOCK I: ENIT ER SYSTEM NAME,

BLOCK 2: TEST REQUIRED BOX; FOR EACH CHECK "Y" IF YES

CHECK "N" IF No,

BLOCK 3: TEST PLANS: ENTER DATE TEST PLANS DUE;

ENTER APPROVAL OF TEST PLANS BY SIGNATURE;
ENTER DATE OF APPROVAL.

BLOCK 4: TEST PROCEDURES: SAME AS NUMBER 3.

BLOCK 5: TEST REPORTS: SAME As NUMBER 3, ALSO INDICATE THE NUMBER i
OF SPR's GENERATED DURING EACH LEVEL OF TESTING,

471



PREDICTIVE SOFTWARE COST MODEL
CHANGE PROCESS CHECKLIST

SECTION 1: IDENTIFICATION DSATE: 31 JAN 80

NOTE: THIS FORM FOR ROUFTINE
1. BLOCK CYCLE NO: PRIORITY CHANGES ONLY

2A. SYSTEM IE___R 3, BLOCK CYCLE DATES:

B, COMMAND: Ll SAC I TAC A. ESTABLISHED:

C. CPCI NOWNCI-ATURE: B. SUBMISSION CUTOFF:_______

4, NUMBER OF MDR/SPR's: 5. CONFIGURATION MANAGEMENT USE 9NLY

A. NO. HELD OVER A. OLD CPINJ DATE

B. NEW CANDIDATES B. NEW CPIN: DATE

C. TOTAL_

6. USER COlMAND PRIORITIZATION: DATE

A. [I SAC __ B. L[ TAC_____________
ACCEPTA"r£ (SIRR) APPROVAL (FOR). SCREENING PNL MBERS NAME/ YMBOL NAME/SYMBOL

EQUIPMENT SPECIALIST (CHARIMAN)

LOG OFFICER

LEAD ENGINEER _ _ _ _

ATE ENGINEER __ _

(OTHERS)

8A. UNIT CHIEF
B. SECTION CHIEF

9. COMPUTER PROGRAM CONFIGURATION SUB-BOARD IIBERS (CPCSB)

DIVISION CHIEF (CHAIRMAN)

SYSTEM ENGINEERING MANAGER

TECHNICAL SERVICES MANAGER __

PRODUCTION MANAGER

LOGISTICS MANAGER _ _ _

ATE SOFTWARE MANAGER

USER COMMAND REPRESENTATIVE _
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PREDICTIVE SOFTWARE COST MODEL

CHANGE PROCESS CHECKLIST DATE: 31 JAN 80

SECTION 2: REVIEWS AND AUDITS SYSTEM

IA, SYSTEM REQUIREMENT REVIEW (SRR) IB. DATE:

CHANGE REQUEST INDEX (PRIORITIZED) 1C. CPCSB ACCEPTANCE:
MDR/SPR CHECKLISTS
MIP FORMS 48 CHAIRMAN

USER COMMAND MINUTES (IF APPLICABLE)

SYSTEM SPECIFICATION REDLINES APPROVED

IMPLEMENTATION PLAN APPROVED

AFLC FORM 75 TOTAL MANHOUR ESTIMATE

2A. SYSTEM/PRELIMINARY DESIGN REVIEW (SDR/PDR) 2B, DATE:

PART I SPECIFICATION REDLINES APPROVED 2C. SCREENING PANEL APPROVAL:

TEST COMPLIANCE MATRIX APPROVED CHAIRMAN

LEAD ENGINEER _

UNIT CHIEF

3A. PRODUCT VERIFICATION REVIEW (PVR) 3B. DATE:

3C. SCREENING PANEL APPROVAL:

'PART II SPECIFICATION REDLINES APPROVED CHAIRMAN

SPR's CORRECTLY DISPOSITIONED LEAD ENGINEER

TEST COMPLIANCE MATRIX APPROVED UNIT CHIEF

4A. FUNCTIONAL/PHYSICAL CONFIGURATION AUDIT (FCA/PCA) 4B. DATE:

PART I SPECIFICATION APPROVED 4C. SCREENING PANEL APPROVAL:

PART II SPECIFICATION APPROVED CHAIRMAN .

FCA REPORT APPROVED (TEST SYNOPSIS) LEAD ENGINEER

TEST COMPLIANCE MATRIX APPROVED UNIT CHIEF

SPR's CORRECTLY DISPOSITIONED
PCA REPORT APPROVED

SA. FORMAL QUALIFICATION REVIEW (FQR) 15B, DATE:

FCA/PCA REPORTS APPRCVED 5C, CPCSB APPROVAL:
CHAfGE REQUEST INDEX

OPEN MDR's CORRECTLY DISPOSITIONED CHAIRMAN ,

OPEN SPR's CORRECTLY DISPOSITIONED

F[LC FORM 75 COMPLETED
TEST COMPLIANCE MATRIX APPROVED
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CONTINUATION SHEET DATE: 31 JANq 80
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 JAN 80

EMERGENCY/URGENT CHANGE PROCESS CHECKLIST INSTRUCTIONS

BLOCK 1: CHECK CORRECT PRIORITY.

BLOCK 2: ENTER DATE CHANGE REQUEST WAS RECEIVED. I
BLOCK 3: A. ENTER SYSTEM NAME AND VERSION (IF APPLICABLE).

B. CHECK APPROPRIATE COMMAND.

C. ENTER CPCI NOMENCLATURE.

BLOCK 4: A, ENTER OLD CPIN NUMBER WITH DATE OF RELEASE.
B, ENTER NEW CPIN NUMBER WITH DATE OF RELEASE.

BLOCK 5: PRINT OR TYPE IN THE NAMES AND OFFICE SYMBOLS OF THE SCREENING

PANEL MEMBERS (OR ALTERNATES).

BLOCK 6: PRINT OR TYPE IN THE NAME AND OFFICE SYMBOL OF THE UNIT AND

SECTION CHIEF.

BLOCK 7: PRINT OR TYPE IN THE NAMES AND OFFICE SYMBOLS OF THE CPCSB MEMBERS
(OR ALTERNATES).

BLOCK 8: CHECK EACH BLOCK AS ITEMS ARE COMPLETED. APPROVAL OF ALL CHECKED

ITEMS IS INDICATED BY THE SIGNATURES OF THE EQUIPMENT SPECIALIST,

LEAD ENGINEER, AND UNIT CHIEF.

BLOCK 9: CHECK APPROPRIATE BLOCK INDICATING THE CPCSB's DECISION. THE

CPCSB CHAIRMAN SIGNS AND DATES THE DECISION.
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CONTINUATION SHEET DATE: 31 JAN 80

BLOCK 11B.
AFTER CHECKING THE APPROPRIATE BOX IN 11A, THE SCREENING PANEL

CHAIRMAN THEN SIGNS AND DATES. THE SAME APPLIES TO THE USER

COMMAND REPRESENTATIVE.

BLOCK 12A.
BRIEFLY STATE WHY THE MDR OF SPR WAS HELD OVER OR DELETED.

4
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PREDICTIVE SOFTWARE COST MODEL

EI1ERGENCY/URGENT CHANE PROCESS CHECKLIST
CONTINUATION SHEET DATE: 31 JAN 80

1. PRIORITY: i EMERGENCY 2, DATE RECEIVED:
EiURGENT

3, A. SYSTEN ________ VER____ ' CONF IGURAT ION MANAGEmENT USE Ora Y

B. CC(IAND: L7 SAC TAC A. OLD CPIN: DATE_______

C. CPI INGuvwFNLATUJPL

B. NEW CPIN: DATE_______

5. SCREENING PANEL M[EMBERS NAMIE OFFICE SYMBOL
EQUIPMENT SPECIALIST (CHAIRMAN) ___________

LOG OFFICER ____________ ______

LEAD ENGINEER ___________ _____

ATE ENGINEER ____________ ______

(OTHERS) ____________ ______

:4 ~~~~6. A. UNIT CHIEF__ _________

B. SECTION CHIEF

PRODUCTION MANAGER ___________ _____

LOGISTICS MANAGER ____________ ______

ATE SOFTWARE MANAGER ___________ _____

USERCOMMANDREPRESENTATIVE _____________________

8. SCREENING PANEL APPROVAL ITEMS APPROVAL SIGNATURES

SSCN'S FOR SPECIFICATIONS

SYSTEM SPECIFICATION REDLINES EQUIPMENT SPECIALIST
LEAD ENGINEER

ElPART I SPECIFICATION REDLINES UNIT CHIEF

12PART 11 SPECIFICATION REDLINES

OTEST COMPLIANCE MATRIX

OPCA/FCA REPORTS

OALFC FORM 75

9. CPCSB DECISION: [] APPROVED flDISAPPROVED
CPCSB CHAIRMAN: _________ _______ DATE:-
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 JAN 80

CHANGE REQUEST INDEX INSTRUCTIONS

BLOCK 1
EN T E R THE SYSTEM NAME: I.E,, ALR-62 V 1, 2, 3

BLOCK 2
ENTER THE CPIN OF THE OFP 1u BE ALTERED BY THESE CHANGES.

BLOCK 3
BLOCK ESTABLISHED DATE: ENTER THE SUBMISSION CUTOFF DATE OF THE

PREVIOUS BLOCK CYCLE.

SUBMISSION CUTOFF DATE: ENTER THE DATE AFTER WHICH NO FURTHER

CHANGE REQUESTS WILL BE ACCEPTED FOR THIS BLOCK CYCLE.

BLOCK 4

CHECK THE BOX (ONE ONLY) INDICATING THE PRIORITY OF THE CHANGES

LISTED IN BLOCK 5. IF ROUTINE, THEN GIVE THE BLOCK CYCLE NUMBER.

BLOCK 5
LIST EACH CHANGE REQUEST. INDICATE WHETHER IT IS AN MDR OR SPR
FOLLOWED BY THE ID NUMBER. (I.E., MDR 062 417 OR SPR 1006).

BLOCK 6
SAME AS BLOCK I (TITLE) ON THE MDR/SPR CHECKLIST. (BRIEF FUNC-
TIONAL DESCRIPTION).

BLOCK 7
INDICATE THE STATUS OF EACH CHANGE REQUEST (I.E., ACTION TAKEN

BY CPCSB) AND THE DATE OF ACTION (I.E., CA/17 OCT 79).

t NOTE: THE ABOVE INSTRUCTIONS FOR BLOCKS 5, 6, AND 7 APPLY TO THE CHANGE

REQUEST CONTINUATION SHEET ALSO.

I'
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CONTINUATION SHEET DATE: 31 JAN 80
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CONTINUATION SHEET DATE: 31 JAN~ 80
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 J.lAN 80

PCA REPORT INSTRUCTIONS

1: ENTER SYSTEM NAME, DATE OF PCA, SYSTEM (CURRENT) CPIN AND TITLE (CPIN
NOMENCLATURE).

2: BLOCK 1. CHECK BLOCKS A, B, C, AND D AS EACH IS ACCOMPLISHED BY THE
SCREENING PANEL.

BLOCK 2. CHECK BLOCK AS ITEM IS ACCOMPLISHED AND APPROVED BY THE
SCREENING PANEL.

BLOCK 3. CHECK BLOCK AS ITEM IS ACCOMPLISHED.

3: APPROVAL SIGNATURES AS INDICATED.
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PHYSICAL CONFIGURATION AUDIT (PCA) REPORT
CONTINUATION SHEET DATE: 31 JAN 80

SYSTEM DATE_

CPIN NO. TITLE

1. PART II SPECIFICATION REVIEWED FOR FORMAT AND COMPLETENESS

A. [] Top LEVEL CPCI FLOW CHARTS AND COMPUTER PROGRAM COMPONENT (CPC) FLOW CHARTS

REVIEWED FOR PROPER ENTRIES, SYMBOLS, AND LABELS.

B. C CPC FLOW CHARTS CONSISTENT WITH SOURCE CODED PROGRAM.

C. [ COMPUTER LISTING IN PART II SPECIFICATION CHECKED WITH CURRENT LISTING

MADE AT PCA.

D. [] MDR's, SPR's, SCN's, DCN's TRACED TO CHANGES IN SPECIFICATIONS.

2. [] CHECKED MANUALS (USERS, PROGRAMMERS, ETC.) FOR PROPER ENTRY IF AFFECTED BY

CHANGE.

3. L-. VERIFIED THAT FCA REPORTED DISCREPANCIES ARE RESOLVED,

PCA CONDUCTED BY REMARKS:
EQUIPMENT SPECIALIST

LEAD ENGINEER

UNIT CHIEF

OTHER

- NOTE: AY ITEMS NOT APPLICABLE, STATE N/A.
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CONTINUATION SHEET DATE: 31 JAN 80

FCA REPORT INSTRUCTIONS

1: ENTER SYSTEM NAME,

2: ENTER PART I SPECIFICATION NUMBER,

3: ENTER THE PARAGRAPH NUMBER (I.E., 3.2,1) IN THE PART I SPECIFICATION
OF INTEREST.

4: BRIEFLY STATE THE REQUIREMENT CALLED FOR IN THE PARAGRAPH.

5: BRIEFLY STATE HOW THE GIVEN REQUIREMENT WAS TESTED (I.E., ISS SIMULATION,

EWOLS, ETC.).

6: BRIEFLY STATE ANY RESULTS (I.E., PASSED OR FAILED).

7: ENTER THE REPORT NUMBER IN WHICH THE TESTING IS DOCUMENTED.

8: SIGNATURE OF PERSON WHO COMPLETED THE FCA REPORT.

9: ENTER THE PART II SPECIFICATION NUMBER.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 JAN 80
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE:31 JAN 80

INSTRUCTIONS FOR COMPLETING DOCUENT CHANGE NOTICE (DCN)

ISSUE DATE: ENTER THE DATE THIS DCN WAS ISSUED.

DOCUMENT NO.: ENTER THE NUMBER OF THE DOCUMENT WHICH IS BEING CHANGED BY THIS

DCN.

DOCUMENT: ENTER THE NAME OF THE DOCUMENT. (INCLUDE SYSTEM NAME,)

CPCI(S): ENTER THE CPCI's OF THE SYSTEM AFFECTED BY THIS DCN,

ISSUED BY: ENTER THE NAME AND ORGANIZATION OF THE PERSON(S) ISSUING THE DC.

APPROVED: ENTER THE LEAD ENGINEER APPROVAL SIGNATURE.

PAGE NO.: NUMBER OF THE PAGE ALTERED.

S: PAGE WAS SUPERCEDED (ENTER AN "X").

A: PAGE WAS ADDED (ENTER AN "X").

D: PAGE WAS DELETED (ENTER AN "X").

I.E., PAGE No. S A D
11 x (DELETED)

12 x (SUPERCEDED)

13 x (ADDED)

48
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 JAN 80

ISSUE DATE: DOCUMENT NO.

DOCLIENT CHANGE NOTICE

DOCUME NT:
CPC I (s) :
I SSUED BY: APPROVED:

PAGES SUPERSEDED, ADDED, AND DELETED WITH THIS MODIFICATION

-PAGE NO. - A -j.pA.. NO, S A D PAGE NO S D
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 JAN 80

INSTRUCTIONS FOR COIMPLETING THE COMPUTER PROGRAM CLASS 11 CHANGE REPORT

ORIGINATOR: ENTER THE NAME OF THE ORGANIZATION WHICH ORIGINATED THIS REPORT,

DATE: ENTER THE DATE THIS REPORT WAS ORIGINATED.

SPEC NO./PART: ENTER THE SPECIFICATION NUMBER AND PART NUMBER (WHEN APPLICABLE)

OF THE SPECIFICATION WHICH THIS CHANGE REPORT REFERS TO.

CR NO.: ENTER THE CHANGE REPORT NUMBER OF THIS REPORT. START WITH 1 AND

NUMBER FOLLOWING CHANGE REPORTS SEQUENTIALLY.

REVISION: ENTER THE REVISION CODE (LETTER OR NUMBER) OF THE DOCUMENT THIS

REPORT REFERS TO.

CPCI NA~NCLATURE: ENTER THE NOMENCLATURE OF THE CPCI REFERRED TO BY THIS

REPORT.

TITLE OF CHANGE: ENTER A SHORT FUNCTIONAL DESCRIPTION OF THE CHANGE.

DESCRIPTION OF CHANGE: DESCRIBE IN DETAIL THE CLASS 1I CHANGE REQUESTED BY

THIS REPORT.

JUSTIFICATION: DESCRIBE BRIEFLY YOUR JUSTIFICATION FOR REQUESTING THIS

PARTICULAR CHANGE IN THE DOCUMENTATION.

RELEASED BY: ENTER THE NAME AND ORGANIZATIONAL SYMBOL OF THE PERSON RELEASING

THIS REPORT. (USUALLY THE LEAD ENGINEER.)

AUTHOR : ENTER THE NAME AND ORGANIZATIONAL SYMBOL OF THE PERSON WHO0 INITIATEDI THIS REPORT.

CLASSIFICATION APPROVAL: ENTER THE SIGNATURE OF THE INDIVIDUAL WHO0 APPROVED

THIS AS A CLASS 1I CHANGE. (USUALLY THE LEAD ENGINEER.)

DATE: ENTER THE DATE OF RELEASE OF THIS REPORT.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE:31 JAN 80

COMPUTER PROGRAM
CMAS I I CHANGE REPORT

OR IGI!NATOR DATE

SPEC NO,/PART "- "R'O REV CORR

CPC; NOMENCLATURE

TITLE OF CHANGE

DESCRIPTION OF CHANGE

JUSTIFICATION

RELEASED BY AUTHOR

CLASSIFICATION APPROVAL DATE
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 31 JAN 80

qf MUD DATA FORMS - SPLCIAL INSTRUCTIONS

THIS SLCTION DELINEATES ONLY THE DEVIATIONS FRUM THE NORhAL
INSTRUCTIONS FOR COMPLETIMG THE MODIFICATION DA T A FORMS (PREPARED

BY THE EQUIPMENT SPECIALIST) DUE TO A SOFTWARE CHANGE. THESE
INSTRUCTIONS SHALL BE FOLLOWED WHEN A CHANGE PACKAGE CONSISTS OF;

I, A TCTO ONLY (TO CONVERSION TO CPIN)

2e TCTO AND MEDIA (TAP;) (SOFTWARE CHANGE)
3. TCTO AND KIT |PROM CHANGE)

491. AFLC FORM 873

PART 1i HEADING INFORMATION. TECHNICAL ORDER (To) AND DATA CODE

NUMBERS WILL BE ASSIGNED, AND PROCESSED NORMALLY$ RESCISSION DATA
WILL NOT BE LESS THAN NINE MONTHS AFTER ITO* ISSUE* ITHE NINE
MONTHS WILL BE THE NORM, EXCEPTIONS WILL OCCUR.)

PART III COMPLIANCE INFORMATION. WHEN WORK WILL BE ACCOMPLISHED.
'AS DIRECTED BY USING ACTIVITY BUT NOT LATER THAN 00 DAYS AFTER
RECEIPT OF TIME COMPLIANCE TECHNICAL ORDER ITCTO)U' IMME WILL
CHANGE EDITORIALLY FORMS NOT COMPLETED ACCORDINGLY.)

PART 1111 SUPPLY INFORMATION. AFLC FORM 74e IS NOT REQUIRED.

ISOFTWARE CHANGE ONLY. NO HARDWARE INVOLVED*)

PART IV: KIT INSTALLATION TOOLS, NOT REQUIRED*

PART V: MAN-HOURS REQUIRED. TOTAL.

PART VI: WEIGHT AND BALANCE* N/A

PART Vi1 FORM ENTRY REQUIREMENT. AFTO FORM 3q9 REPORTING WILL

BE REQUIREDs 'AN AFTO FORM 349 WILL BE SUBMITTED FOR EACH

AFFECTED TEST TAPE ILISTED IN PARAGRAPH IA OF TCTO) AFTER TCTO
COMPLIANCEet DUPLICATE COPIES OF TAPES LISTED IN PARAGRAPH JA
WILL BE REPORTED INDIVIDUALLY.

PART VIii; FUNCTIONAL CHECK. NOT REQUIRED.

PART IX; TECHNICAL ORDERS AFFECTED. COMPLETE AS REQUIRED.

PART XI KIT PROOF TESTING. NOT REQUIRED,

PART XI: MODIFICATION MARKING. NOT REQUIRED.
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CONTINUATION SHEET DATE: 31 JAN 80

REMARKS! COMPLETE AS REWUIREU,

q.2* WRALC FORM 304

THIS FORM IS REQUIRED FOR SUBMISSION TO MMSK9 A COPY OF THE AFLC
FORM 873 MUST BE SUBMITTED WITH THE WROALC FORM 3n* TO MMMSKt
CAREFUL ATTENTION MUST BE GIVEN TO THE QUANTITY* YOU ARE REMINDED
THE QUANTITY REFLECTEU HERE WILL BE INPUT INTO THE DO66 TO REFLECT
STATUS OF COMPLIANCE* MMRP WILL BE RELYING ON THIS PRODUCT IN
DETERMINING COMPLIANCE COMPLETION. MMEOT WILL UPON REQUEST
PROVIDt INFORMATION THEY HAVE AVAILABLE TO ASSIST MmRR IN
OBTAINING QUANTITIES TO BE INPUT.

4*39 AFTO FORM 82

NOT REQUIRED IN CONVERSION FROM COMPUTER TAPE ICT) TO CPIN OR FOR
SOFTWARE CHANGES.

494& AFLC FOR" 874

NOT REQUIRED IN CONVERSION FROM COMPUTER TAPE (CT, TO CPIN OR FOR
SOFTWARE CHANGES*

qoS. AFLC FORM 252

COMPLETE AS CUSTOMARY WITH THE FOLLOWING EXCEPTIONS AND REMARKS:

REMARKS BLOCK: INCLUDE PRIORITY AND THE STATEMENT
'RESULT OF TCTO-..---mot

SAFETY ENGINEERING GROUP ISEE| COORDINATION IS NOT REQUIRED
(THIS ACTION WAS COORDINATED WITH SEG ON 20 JUNE 1979)o

CAREFUL ATTENTION MUST BE GIVEN TO THE STRUCTURE
AND TYPING OF THE CPINS, THE ALIGNMENT IS IMPORTANT.

*. IF THE 'TO' IS CLASSIFIED, INCLUDE THE STATEMENT:
'THIS IS AN UNCLASSIFIED CHANGE TO A CLASSIFIED TO
IF APPLICABLE.

* AN AFLC FORM 2S2 WILL BE REQUIRED FOR EVERY *TOO
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REFERENCED ON THE AFLC FOR M 873.

THE COMPUTER PROGRAM IDENTIFICATION NUMBER ICPIN1
DA T L WILL BE THE cPl h REQUEST DA T E*

'4.6. AFLC FORM 87S

TIME COMPLIANCE TECHNICAL OROER PROGRAMMING OOCUMENT:

THE HEADING IS COMPLETED NORMALLY BUT USE SANE COI4MENTS AS USED ON

AFLC fORM 873 IN WHEN TO BE ACCOMPLISHED BLOCK. MMRR WILL

COMPLETE AS ROUTINE THROUGH COLUMN G. WHEN REGUINEO. MMRP WILL

COMPLETE FROM COLUMN I* COLUMNS H AND K WILL BE USED FOR DATES
FURNISHED By MMEC/MMED.

SECTION IA* MMRR WILL CHECK COLUMN Do MMRP WILL CHECK COLUMN I

AND MMEDT WILL FURNISH DATE SCHEDULED FOR TCTU AVAILABILITY, THIS
DATE WILL BE FURNISHED AT THE PRERELEASE REVIEW GROUP (PRRGI
MEETING ON VIA TELEPHONE IF A PRRG MEETING 1S NOT HELD.

SECTION IF. SEG COORDINATION IS NOT REQUIRED ON A CONVERSION
TCTO.

SECTION 2. COMPLETE AS REQUIRED. LINE E WILL REOUIRE A DATE FROM
IMEC IF TAPE REPRODUCTION IS TO BE DONE By MMEC.

SECTIONS 3o qo So 4s 7s 6, AND 9 WILL BE ANNOTATED AS NOT

APPLICABLE.

SECTION 10o THIS SECTION WILL BE COMPLETED AS APPLICABLE.

SECTIONS 1i1 12. 13, Iqe 1S. 16. 17# £S 19t 20. 21. AND 22 WILL
BE ANNOTATED AS NOT APPLICABLE.

SECTION 231

LINE B. CROSS OUT AFLC FORK 07q AS IT IS NOT APPLICABLEo ACTIONS
REQUIRED AND COMPLETED WILL PERTAIN ONLY TO THE AFLC FORM A73.

LINE Ce TAPE OVER PRINTED SEGMENT IN COLUMN fITEM dt TYPE IN
OMASTER TAPE OR MASTER MEDIA AVAILABLE'e IF IEDIA HAS BEEN
FURNISHED PRIOR TO THE COMPLETION OF THE FORM. GIVE DATE AND

ANNOTATE OFFICE TO WHICH TAPE WAS DELIVERED IN COLUMN H. IF A
PART OF THE PACKAGE SLING PREPARED. SO ANNOTATE.

LINE go TAPE OVER PRINTED SEGMENT IN COLUMNS 'ITEM B' AND
'REFERENCE C't  TYPE IN 'REPRODUCED CPIN MEDIA AVAILABLE t  IT IS
NOT EAPECTED THAT IN MOST CASES THE REPRODUCEO TAPE wiil BE
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AVAILABLE AT THE TIME OF THE COMPLETION OF THE AFLC FORM 875,

HOWEVER, MMEC WILL FURNISH A DATE FOR COLUMN h AT THE PRRG MEET OR

VIA TELEPHONE. ON A CONVERSION CHECK N/A. MMRP 4ILL RETAIN

RESPONSISILITY FOR CONCURRENCY RELEASE* ACCORDINGLY. MMEO AND
MMEC wILL OBTAIN MMRP COORDINATION PRIOR TO THE RELEASE OF

TCTO/MANUAL CHANGES AND CPIN MEDIA*

FLIGHT MANUAL COORDINATION

MMSRD (FLIGHT MANUAL) COORDINATION IS NOT REQUIREo ITHIS WAS

COORDINATED WITH MMSRD ON 20 JUNE 19799

497e DRAFTING OF THE TCTO:

RESCISSION DATE: NINE MONTHS WILL BE USED AS A STANDARD

(EXCEPTIONS WILL OCCUR).

WHEN TO BE ACCOMPLISHED; #AS DIRECTED BY USING ACTIVITY BUT NOT

LATER THAN 90 DAYS AFTER RECEIPT OF THIS TECHNICAL ORDER.'

HOW WORK IS ACCOMPLISHED: THE FORMAT TO RE PLACED ON LABELS IS

CRITICAL DUE TO THE LIMITED SPACE ON A LABEL (FIVE LINES ARE
REQUIRED. NO MORE CAN BE USED~o DISPLAY INFORMATION AS FOLLOWS:

CPIN; DTD IONLY 33 SPACES AVAILABLEI

P/N; (ONLY 23 SPACES AVAILABLE)
NOUNS (3S SPACES AVAILABLE)
RELATED MANUAL: (20 SPACES)
REPLACES: (COMPUTER TAPE (CT) AND DATE a 37 SPACES AVAILABLE)

(LINE TITLE COUNT IS NOT INCLUDED IN AVAILABLE SPACE ACCOUNT.

CAREFUL PROOFREADING IS NECESSARY.)

RECORDS:

'ACTIUN REQUIRED ON MAINTENANCE RECORDS. AN AFTO FORM 349 WILL BE
SUBMITTED FOR EACH AFFECTED COMPUTER TEST TAPE LISTED IN PARAGRAPH

IA AFTER ACCOMPLISHMENT OF THIS TECHNICAL ORDER. DUPLICATE COPIES

OF TAPES LISTED IN PARAGRAPH IA wILL sE REPORTED INDIVIDUALLY.'
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PERSONNEL DESCRIPTION DATE: 21 JAN8

DESCRIPTION OF SKILL LEVEL AND TYPE (AF/OS/CONT) OF PERSONNEL MAINTAINING THIS PACKAGE

The usual GS-855 electronic engineer is used in supporting EW software.
In addition, MMRR uses GS-1550 computer scientists. Below is the position
discription for a GS-1550-12.

POSITION DESCRIPTION FOR
COMPUTER SCIENTIST,

GS-1550-1 2

Introduction

The purpose of this position is to serve as a Computer Scientist to perform
professional research and development projects in support of reprogrammable,
computer controlled Electronic Warfare Avionics systems and related support
equipment and software for which Warner Robins ALC is prime.

Duties and Responsibilities

1. Incumbent develops, coordinates and carries through to completion computer
science projects and tasks of large scope containing several complex features
Conducts professional research and development work to evolve new methods
and techniques to store, manipulate, transform, or present information by
means of digital computers. Develops or originates completely new features,
in addition to improving, extending, or validating currently known prece-
dents, data, methods or techniques. In accomplishing the above, the incum-
bent is responsible for development of new or improved computer methods,
techniques, principles, or ccacepts.

2. Serves as a professional computer scientist performing research and devel-
opment. Assures integrity and compatibility of the development with program
managers, system project managers, and other user elements as required.
Plans and schedules all assigned professional computer science development
projects and tasks, including investigation, analysis, design, coding,
debugging, testing, evaluation, integration, documentation, and implementa-
tion. Prepares requirements documents, design specifications, test proce-
dures, implementation specifications and software documentation. Maintains
configuration control during development and coordinates or performs the
update of all documentation.

3. Incumbent must be proficient in the programming of computers at the mac! i,

and/or assembly language level, as well as use of higher level languages
Due to the complex interface between the software and hardware of compute.
controlled systems, this programming is accomplished utilizing knowledge
of hardware operations and limitations created by hardware design. Works
closely with hardware oriented systems/project engineer to insure a unified
solution to problems is accomplished in the most effective manner.

4. Conducts research in computational complexity, analyzes algorithms for data
structures that lead to highly efficient combinational power of different
computer models. Develops advanced concepts of automation information pro-
cessing developing, control and transfer.
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5. Incumbent- is responsible for advanced or exploratory development work
wherein digital computers are employed in support of data acquisition/
reduction, record keeping, real-time control/monitoring, modeling and
simulation, and resource allocation. Scope of assigned task or project
effort is broad in that all tasks or projects consider, as applicable,
the support resources, host computers, systems interfaces, support soft-
ware interfaces, specialized operating system configurations, documen-
tation, and validation/verification.

6. Prepares contractual proposals and associated specifications and work
orders. Monitors and maintains close liaison between contractor and
Air Force activities associated with support of contracts involving
development of new and improved concepts, principles, and techniques
that advance the body of knowledge associated with digital computers.
Reviews, evaluates and advises on the effectiveness, technical adequacy
and suitability of work and proposals of lower grade personnel related
to such development. Evaluates vendor proposals for requirements,
feasibility, completeness, accuracy, cost and operational and logistics
impact.

7. Scope of personal contacts Is broad as the incumbent consults with IM,
SM, Procurement, Shop, Contractor, and operating command personnel.

8. Performs other related duties as assigned.

Controls Over Work

1. Works under general supervision. Assignments are given by Section/Unit
Chiet or higher grade engineer or Computer Scientist with instructions
as to the purpose of the work and possible complex features. The feasible
approach and solution are the responsibility of the incumbent.

2. Little guidance is given except on cases of controversial complex features

and policy.I

3. Completed work is reviewed for overall technical adequacy and conformance
with the objectives of the assignment. When there is serious consequence
of error, a complete independent check may be made of programs, drawings,
computations, etc.

other Significant Facts

1. Position requires that incumbent participate in flight test as assigned.

2. Incumbent is subject to TDY in CONUS or overseas for periods up to several
weeks. Specialized training may necessitate TDY or PCS for up to one year
at other government or contractor's plants.

3. Military aircraft will be used, when available, to perform TDY. Commercial
aircraft or other modes of transportation will be used when military

aircraft is not available.

4. Fields of engineering: Electronic - 25 percent, Electrical - 5 percent,
Computer Science/Programming - 70 percent.
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5. Specializations required include: Bachelor's degree in computer science,
engineering, physics, mathematics, or other technical area and experience
in program development and testing, computer technology, programming lan-
guages, simulation modeling, operating systems, data structures, input!
output compilers/assemblers, integration of computer controlled hardware
and software, software documentation, and configuration management.

6. Subject to call during off-duty hours and an occasional requirement for
weekend and holiday work.
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SOFTWARE PACKAGE CHARACTERISTICS - FACILITIES (Cont) DATE: 31 JAN 80
COMPUTER FACILITIES (Type. Quantity, Application. Cost & Usage)

A typical Electronic Warfare Integration Support System (ISS) is diagrammed
on page G-58.

Fnr each software-controlled EW system there will be a Resources Acquisition
Management Plan (RAMP). Its contents are detailed below.

RESOURCES ACQUISITION MANAGEMENT PLAN
TABLE OF CONTENTS

Foreword

1. Equipment Requirements

1.1 Major Hardware Groupings

1.1.1 Functional Description
1.1.2 Milestones
1.1.3 Status

1.2 Software Requirements

1.2.1 Functional Description
1.2.2 Milestones
1.2.3 Status

1.3 Maintenance and Repair Data

1.3.1 Airborne Fquipment

1.3.1.1 Suggested Source
1.3.1.2 Test Equipment
1.3.1.3 Tools
1.3.1.4 Spares - LRU and Part Level

1.3.2 Special Test Equipment
1.3.3 Common Test Equipment
1.3.4 Automatic Data Processing Equipment

2. Facility Requirements

2.1 Equipment Area

2.1.1 Layout
2.1.2 Scale

2.2 Physical Details

2.2.1 Size
2.2.2 Weight
2.2.3 Environmental

496

A-ku



PREDICTIVE SOFTWARE COST MODEL
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TABLE OF CONTENTS (Continued)
2.2.3.1 Noise Levels
2.2.3.2 RF Hazards

2.2.4 Tempest

2.2.4.1 Regulations
2.2.4.2 Equipment
2.2.4.3 Installation

2.2.5 Power

2.2.5.1 28 Vdc
2.2.5.2 Requirements
2.2.5.3 Connectors

2.2.6 Heat
2.2.7 Air
2.2.8 Lighting
2.2.9 Hydraulics
2.2.10 Pneumatics
2.2.11 Laser Light
2.2.12 Cryogenics

2.3 Transfer Information

2.3.1 Block Diagram

2.3.2 Equipment Identification

2.3.2.1 Numbers

3. Budget Information

3.1 Common Test Equipment - Stock Listed Only
3.2 Peculiar Equipment
3.3 Computer Peripherals
3.4 Administrative Equipment
3.5 Non Stock Listed Equipment
3.6 Fiscal Year Data
3.7 Back Up Data Required

3.7.1 Forms and Letters

3.7.1.1 Status

4. Critical Events

4.1 Status of Critical Events

5. Responsible Individuals

5.1 System Engineer

5.2 Supervisor
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SOFTWARE PACKAGE CHARACTERISTICS - SUPPORT SOFTWARE DATE: 31 j-N So

Below is a list of support software programs used on the F-15 TEWS.

SEQUENTIAL ORDER OF PLACEMENT AND FUNCTION

MAIN This program initializes the TEWS TT2520
assembler on the datacraft slash four

VERSION: V-EX-O01-A computer.

TLIBRARY This program provides all of the functions
required to utilize and maintain the F15
TEWS library.

MAIN

VERSION: V-EX-O01 This program initiates then completes Link/Load
function.

TLIST This program updates the org and instruction
addresses of a preassembled and linked
TI-2510 program.

TPUNCH This program punches tape with the contents
of pseudomemory.

TVERIFY This program compares the contents of pseudo-
memory with a punched tape.

TRUN This program clears the test central interface
and clock and starts the TI computer.
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SOFTWARE PACKAGE CHARACTERISTICS-
FLIGHT TEST REQUIREMENTS DATE: 31 JAN 80

The amount of flight test is a function of the kind of change. Most of the
V and V testing is done on a simulator in the lab.
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SOFTWARE PACKAGE CHARACTERISTICS - TRAINING REQUIREMENTS DATE: 31 JAN 80

PROGRAMMER TRAINING:

GENERIC TRAINING REQUIREMENTS FOR REPROGRAMMABLE EW SYSTEMS

1. Introduction

a. EW System Theory of Operation

b. Integrated Support Station (ISS) System Theory of Operation

2. Airborne EW System

a. EW System Programming Language(s)

b. EW System Software Theory: In-depth study of the System Operation
Flight Program

c. EW System Operator's Course: Required for large power management systems
when the ISS contains a system hot-mockup

d. EW System Maintenance (Hardware): To include trouble-shooting/repair
of the reprogrammable EW system and all interfaces

3. Integrated Support Station (ISS)

a. ISS Programming Language(s)

b. ISS Software Theory: Familiarization with system unique support software
used on the ISS, to include de-bug programs and simulators. In-depth
study of compilers, assemblers, operating systems, and utilities not
normally required, but may be needed for particular systems.

c. ISS Operator's Course

d. ISS Maintenance (hardware): To include total ISS system trouble-shooting/
repair.

4. Automatic Test Equipment (ATE) (Organization, Intermediate, Depot)

a. ATE Programming

b. ATE Operator's Course

c. ATE Theory of Operation

d. Test Software Theory of Operation

5. General Training Requirements for Reprogrammable EW System Engineers and
Technicians. Designed to bring engineers and technicians with no (or little)
previous EW/ECM/ECCM experience to an acceptably productive level.
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a. Principles of Radar: Analysiu of radar principles designed to
familiarize personnel with radar principles, modulation techniques
and radar pulse signatures, which will improve efficiency in the
capabilities of engineers to recognize the techniques required to
counter these threats.

b. Principles of EWIECM/ECCM: Designed to provide personnel with a
general overview of the concepts and principles of electronic warfare
and its functional parameters.

c. Jammer Techniques: A detailed study of the Jammer and its role in
the EW scenario, specifically its interface into a power management
system.

d. Radar Warning Receivers: A detailed study of radar warning receivers,
their functional role and interface with power management systems.

e. Threat Radar Updatas (Periodic): Designed to provide EW engineers with
a periodic review of existing and projected threat radars and their
signatures.

f. Software Configuration Control/Manigement: Designed to educate personnel
in the support, control and documentation of software within the EW
Management Division.

g. Software Validation and Verification (V&V): To acquaint personnel with
the computer program (software) V&V process and its relationship to the
computer program life cycle.
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HISTORICAL DATA SOURCES DATE: 31 JAN 80

Data Base Electronic Warfare Systems

Location WR-ALC/MMRR, Robins AFB, Georgia

Contact Person Bobby McDonald

Phone Number (912) 926-2204/5780

General Contents The ALR-46 and its derivatives have been in the field
5 to 6 years. Data is available in the project log files.
The ALR-62 and ALQ-131 are newly fielded.

Data Quality Manhours to task level. Requires manual search and
summarization.
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RECOMMENDATIONS RE SOFTWARE SUPPORT COST PREDICTING DATE: 31 JAN 80
RESPONDENT: Bobby McDonald

0 Need to:know system type, complexity, accuracy reqlirements. From this
you can make a manpower estimate.

0 The AISF estimate depends on the S/W tools, diagnostic tools and degree
of automation involved.

0 Need to know the S/W structure. In particular are operational parameters
spread throughout the program or tabled?

0 How maintainable is the EW software?

,I,
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ATE/SAALC DETAILED DATA
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FIELD EVALUATION REPORT

GENERAL SOFTWARE PACKAGE DESCRIPTION DATE: 15 Feb. '80

ALC: SA IWEAPON SYSTEM: ATE

SOFTWARE PACKAGE: Not Applicable (N/A)

PERSONNEL CONTACTED:
Roy Wimpee, 1OOOKD Bob Clay, MIRAB
Jim Lincoln, MMIR Harry Cogburn, ?MC
Bob Smallwood, MMIR Rod Staggs, 4MC
Cecil Smith, MMINP Jim Sides, MATT
John Ferrell, MKMI

SOFTWARE PACKAGE CHARACTERISTICS:

SIZE: N/A

LANGUAGE:

APPLICATION:

COMPLEXITY:

YEAR DEVELOPED:

DEVELOPER:

COMMENTS

HOST (AIRBORNE) COMPUTER CHARACTERISTICS:

MANUFACTURER: N/A

MODEL NUMBER/DESIGNATOR:

WORD SIZE:

MEMORY SIZE:

MEMORY FILL:

WEAPON SYSTEM USE:

NUMBER OF USERS: N/A

LOCATIONS OF USERS:

FREOUENCY OF USE:

INTERVIEWER(S): R. B. Wain&, G. L. Foremn
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MAINTENANCE AGENCY PERSONNEL DATE: 1 5 Feb. 1980

ALC: WR OFFICE SYMBOL: NIA

KEY PERSONNEL/OGRANIZATION:

TOTAL ASSIGNED PERSONNEL (NUMBER & TYPE):

MWECA has 24 personnel overseeing avionics and ATE. MMIR and MMIM have a
requirement (FY'80) of 28 (breakout by system on page H-3)

TOTAL PACKAGES MAINTAINED (NUMBER & TYPE):

Of about 400-500 ATE systems, 20-30 are most active with respect to software.
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CONTINUATION SHEET DATE: 15 Feb. 1980

FY'80 manpower requirement by system is as follows:

System Manpower Reg.t. (MMIM and MMIR)

A-7D 0.46
A 10A 1.34
B-52 2.02
FB-111 0.60
c-5 0.57
C 130 0.55
C-135 0.45
C-141 0.46
E-3A 2.08
E-4 0.70
F-4 1.26
F-5 3.45
F-15 0.93
F-16 2.78
F-101 0.45
F-105 0.45
F-106 0.53
F-1ll 0.91
T-38 0.45
T-43 0.45
T-45 0.45
AGM-28 0.45
AGM-65 0.00
AGM-69A 0.80

LGM-30 0.45

Avionics* 2.06I
Communications* 0.*41
Missile Systems* 1.42
Simulators 0.08
Miscellaneous 0.90

TOTAL 271.91

*Multiple Weapon System Applications
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MAINTENANCE AGENCY - WORK DISTRIBUTION DATE: 15 Feb. 1980

DESCRIPTION OF WORK PACKAGE DISTRIBUTION, INCLUDING RESPONSIBILITIES AND DEGREE OF
SPECIALIZATION OF AF/CS/CONTR PERSONNEL

30% of the MMEC work is done by contractors, 55% is done by MATT, and
15% by MMEC.
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15 Feb. 1980
CONTINUATION SHEET DATE:

NOTE: Much UUT (unit-under-test) software is controlled by WR &LC. WR-ALC/MMECT
has 29 personnel overseeing approximately 2000 CPINs. MMECT determines the
need for software changes, develops the functional specifications and does
V&V.MZxx does the actual coding.
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MAINTENANCE AGENCY - COST ACCOUNTING SYSTEM DATE: 15 Feb. 1980

Very diverse.

WR-ALC/MMECT has several ways of recording manhours. Log books, Work
Authorizations to item Managers, and Project Folders (Form 138). No data
are available in machine-processable format.
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MAINTENANCE AGENCY - POLICIES & PROCEDURES DATE: 15 Feb. 1980

SUPPORT PHILOSOPHY:

Changes to ATE software programs and/or documentation can be grouped into two
classifications, each requiring different processing and review procedures dependin
on the impact of the changes. Changes may be required for different reasons,
such as problems identified in the field, testing conducted at a support facility,
new mission requirements, and engineering modifications. CPCI changes are
classified lAW Appendix XIV of MIL-STD-483 (USAF) as Class I (design) and Class II
(discrepancy).

a. Class I Software Changes. Those changes not affecting system equipment
may originate as a problem or as an engineering or mission requirement. Fach
change must be examined to determine any impact upon equipment or other computer
programs. When the change affects equipment or exceeds the existing organic
capability, AFR 57-4 procedures apply.

b. Class II software changes. Those changes not affecting system equipment
result from a discrepancy and are not design or equipment nroblems, but may be
changes to the CPCI or associated documentation.

CHANGE CONTROL METHODS:

FORMAL OR INFORMAL: Semi-Formal

CHANGE REVIEW PROCESS: See pages Hr-B and H1-9.

CONFIGURATION IDENTIFICATION METHODS: - CPIN
Off-line S/W controlled by Version Descr. Document n/s.

CONFIGURATION CHANGE CONTROL METHODS:

See pages H-8 and H-9.

CONFIGURATION STATUS ACCOUNTING METHODS:
AFCR system at OC-ALC - Controlled by T)'s

SOFTWARE LIBRARY CONTROL PROCEDURES:
Just being established
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Configuration Control Board (CCB). After PMRT the SA-ALC/M CCB is the configura-
tion change control authority. It has the responsibility for all changes to the
ATE system and its configuration items. Its members should be representatives
of all involved agencies and system functional areas such as configuration
management, engineering, programming, system analysis, test procurement,
financial control, training, and logistics support. The board will assure that
all system impacts of CPCI changes including those that affect equipment or
other computer programs have been evaluated, changes to system documentation
have been identified and the resources have been identified to implement the
change.

Computer Program Configuration Sub-Board (CPCSB). The CPCSB functions as a
subordinate element of the CCB and will be designated for CPCI change processing.
CPCI here refers to all computer programs, whether the program is identified with
a TO number or with a Computer Program Identification Number (CPIN). For computer
program changes AFLC Form 75, CPCSB Item Record, will be used. If hardware is
affected as well, the Form 75 will be used as an attachment to AFLC Form 48, CCB
Item Record.

a. The ATE CPCSB will review and approve all CPCI I changes that do not affect
system equipment, as follows:

(1) Verify class of program change involved.
(2) Perform system/equipment impact evaluation.
(3) Recommend action on change.
(4) Forward action copy to the CCB when the change involves hardware.
k5) CPIN will be used as the modification number.

b. The CPCSB will review and approve all Class II changes. When appropriate,
considering the complexity of the system, the board may act upon Class It changes
or handle these changes by means of a screening function.

c. ATE Computer Program (CP) change requirements (Class I or Class II) resulting
from or causing system.equipment modifications will be documented on AFLC Form 75,
processed through the CPCSB and appended to the AFLC Form 48 (Class IV modificatioi)
or AFSC/AFLC Form 44 (Class V modification). Total CP costs will be identified
in block 12.f of the AFLC Form 48 for Class IV modifications and block 20 of
the AFLC/AFSC Form 44 for Class V modifications. The budget project column
on these forms will, in all cases, be annotated with the appropriate fund cite,
as an example, EEIC 583. These forms will be processed through the CCB according
to standard procedures.

d. ATE CP only changes will be processed as organic change proposals (OCP) when
accomplished organically. CP only changes will be processed as ECPs when
accomplished contractually. All CP only changes will be documented on AFLC
Form 75, CPCSB Item Record, and processed through the ATE CPCSB for final approval
if costs are within allocated funds. Class IV/V modification numbers will not
be assigned to CP only changes, and these changes will be excluded frorthe
G079 system. The ATE CPCSB is designated as the final approval authority for
CP only changes which can be implemented within allocated resources, and in
the opinion of the CpCSB, do not require CCB approval.
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PREDICTIVE SOFTWARE COST MODEL

CONTINUATION SHEET DATE: 15 Feb. 1980

Specific Division/Branch Responsibilities. The major functional responsibilities
o-e-various divs7on/ran-ches concerning software configuration are described
below TAW AFLCR 23-43.

a. MMI will exercise ALC surveillance of ATE software support activities and
assure coordination with all agencies involved in hardware, software, and data
modifications/changes of associated ATE systems.

b. MMIM will analyze planning and programming documents and data to assure
adequate logistics coverage. Also provide managers to administer, coordinate,
and control the management of ATE software.

c. XMIR has responsibility for full range engineering and technical integration
of ATE equipment and software to assure design performance and compatibility,
and that all ATE CP deficiency reports are processed and controlled.

d. YME will provide engineering management and develop engineering design
changes for ATE ECS programs. Plan and program for the capability to organically
support system software.

e. VI-EC Il] maintain a computer progran distrihution program to assure that
material is issued and t.at ell corputer progras are properly nurbered.

f. bOEC will identify minimum essential weapon system computer resources
documentation requirements for operational support. Conduct or participate in
verification and validation of assigned ECS programs. Evaluate and define the
cause of software deficiencies related to ATE. Determine and recommend changes
required to correct those deficiencies. Maintain files and issue computer
prograr and documnrntticr. Evaluate contractor-prepared ECPs for computer
programs and documentation and apply cost effectiveness criteria. It is also
the final engineering approval authority for ECS integral to the ATE system,
processes AFIC Form 925, CPIN request, to obtain CPINs from 0C-ALC/MNEDUD, and

reproduces computer programs for distribution.

g. MMED will assemble and initiate reproduction of manuals by the rCovernment
Frinting Office (GPO).
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MAINTENANCE AGENCY - POLICIES & PROCEDURES (Cont) DATE: 1 e.18

STRUCTURED DESIGN? - DESCRIBE

NO

STRUCTURED PROGRAMMING? - DESCRIBE

NO

CODING GL JELIKES:

NONE - Function of available docum~entation

CHANGE ENTRY METHODS: 1) CRT Key-in

Funtio ofSysem- 2) Punchcard - punchtape
Funcior.of Sstem 3) resident compiler on ATE

SCHEDULE:
Formal, estallished by NIPS

REPORTING:

NIPS

COMMENTS:
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PREDICTIVE SOFTWARE COST MODEL

MAINTENANCE AGENCY - POLICIES & PROCEDURES (Cont) DATE: 15 Feb. 1980

DOCUMENTATION:
Applicable documents are listed on pages H-12 and H-13.

REQUIREMENTS:

DESIGN:

USER:

PROGRAM PROBLEM REPORTING SYSTEM:
MIPS

COMMENTS:
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CONTINUATION SHEET DATE: 15 Feb. 1980

APPLICABLE DOCUMENTS

AFR 800-14

Volume I Management of Computer Resources in Systems

Volume II Acquisition and Support Procedures for Computer PRsources in.
Systems

AFR 800-2 Program Management

AFP 806-4 Transfer of Program Management Responsibilities

AFP 800-19 Acquisition Management - System/Equipment Turnover

AFR 50-9 Special Training

AFR 65-3 Configuration Management

AFR 66-30 Product Improvement Program

AFR 74-6 Quality Assurance Program for Space, Weapon, Support, and
Command and Control System/Equipment

AFR 80-14 Test and Evaluation

AFM 50-5 Administration of Formal School Training

AFR 205-4 AF Participation in DOD Industrial Security Program

AFR 205-1 Information Security Program

DOD 5200.1-R Information Security Program Regulation

AFLCR 23-43 Organization and Mission Field

AFLCR 57-21 Modification Program Approval

AFLCR 66-15 Designating/Redesignating Electronics Equipment

AFLCR 66-27 Automated Support of Numerical Control and Automatic Test
Equipment Software

AFLCR 66-37 Management of Automated Test Systems

AFLCM 172-1 Budget, Budget Operations

T.O. 00-5-1 Technical Order System

T.O. 00-5-15 AF Time Compliance Technical Order System

T.O. 00-25-115 AFLC Maintenance Engineering Management

T.O. 00-20-4 Configuration Management System

T.O. 00-35D-54 USA Material Deficiency Reporting System
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CONTINUATION SHEET DATE: 15 Feb. 1980

HIL-STD-480 Configuration Control, Engineering Changes, Deviations

and Waiver

MIL-STD-482 Configuration Status Accounting, Data Elements and Related Test

Features.

MIL-STD-483 Configuration Management Practices for Systems, Equipment

and Computer Programs

MIL-STD-1521 Technical Reviews and Audits for Systems, Equipment and

Computer Programs

MMQI 66-29 Configuration Control Board Class IV/V Mods

MMOI 66-39 Material Improvement Projects

5I
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PERSONNEL DESCRIPTION DATE: 15 Feb. 19P(I

DESCRIPTION OF SKILL LEVEL AND TYPE (AF/CS/CONT) OF PERSONNEL MAINTAINING THIS PACKAGE

The basic skill is the C-855/11 or /12 electronic engineer (embedded computer
systems).
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15 Feb. 1980
SOFTWARE PACKAGE CHARACTERISTICS - TRAINING REQUIREMENTS DATE:

PROGRAMMER TRAINING:

MATT spends about $2C,000/yr. on electronic ATE training for a staff of 40-50
peopie.

Specific courses are listed on page H-16.

USER TRAINING:

5

II
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CONTINUATION SHEET TRAINING REQUIREMENTS M ATT DATE: 15 Feb. 1980

C01URSE LENGTH

1. MCS-48 40
System Workshop

2. Interfacing 24
Microprocessors

3. NOVA Assembly 80
Language Programming

4. PDP-11 Assembly 40
Language

5. Introduction to 40
Minicomputers

6. RTH Operating System 80
Course #133 and #135

7. Bendix Model 320 80
Programming

8. AAM 5565 Applications 120
and Programming

9. Gen Rad Corp. 40
ATE Programming

10. Gen Rad Corp 40
Simulation Command Language

11. Gen Rad Atlas Translator 40

12. Hewlett-Packard 40
HP9845 Programming Course

13. Assertive Management 24

14. Introduction to Microcomputers 32

(Includes SDK-85 Kit)
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HISTORICAL DATA SOURCES DATE: 15 Feb. i98fl

Possible sources on ATE software support data at SA-ALC include AFLC7 Form 75's
and minutes of the CPCSB meetings. Initial contact would be Roy W4.mpee, "MP

Possible data sources at WR-ALC/11HECT are discussed on page F-6. Primary contact
would be Don Purvis.
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